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Executive Summary

This study was undertaken in October 1998 in order to assess the role of an

upland Conﬂned Disposal Facility (CDF) in sequestering dredged material and sediment-

hanind nte nd atimm thea al far mmmhilicntioan AF Aloamhiad ne
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suspended contaminants through the discharge of the dewatering weir. The U.S. Army
Corps of Engineers (USACE), Philadeiphia District established a comprehensive monitoring
program at the Pedricktown North CDF to demonstrate compliance with relevant and
annlicrshkhla wrator rality ufand:lrde Anfinaord e rarinnal anuirnnmoantal AanAanmiac
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Contaminant inputs and discharges from a CDF were monitored during an October and
November 1998 dredging project in the Marcus Hook navigational range of the Delaware

River. Throughout the project, inlet slurry samples of the dredged material and water

samples from the site’s de-watering weir, weir discharge plume, and a river background

site were analyzed for metals, pesticides, volatile and semi-volatile organic compounds,
and high-resolution PCBs. Woater samples were compared to appropriate DRBC water
quality criteria and daily chemical load techniques were used to estimate whether the

discharae altered ambient concentrations in the river, The results of the chemical an
NAPFE Fid Wy 1% Wil Itwug e

of the discharge indicated that the dredging project resulted in only minor exceedances of
water gquality criteria. Analyte concentrations in the discharge rarely exceeded acute
criteria during the monitoring. Analytes that exceeded DRBC water quality criteria were
primarily metals that are present in background samples at levels similar to those in the
weir and discharge plume. In addition, of the weir samples that exceeded their acute
criteria, dissolved aluminum in one sample and dissolved zinc in 2 samples, detected
concentrations of these metals were less than 44 percent higher than the respective
criteria. The results of the daily chemical load analysis indicated that daily impacts on
ambient river metals concentrations were very small and often no change resulted from
the discharge. Where changes in river concentrations did occur, daily concentrations

below the weir varied {higher and lower) from ambient conditions, no water quality criteria
were violated.

n!\:ele

Estimations of contaminant inputs to the disposal site, in mg chemical/L slurry,
relative to the discharge from the weir, in mg chemical/L water, indicated that the
Pedricktown North CDF was over 95 percent efficient at trapping contaminants found in
the Marcus Hook range sediments. Mass balance calculations (subtracting the total
volume of each chemical in the outfall from the input volumes) suggested that
approximately 7.0 kg of PCBs were pumped into the site and only 0.02 kg were released
back into the river through the weir. The site was also highly efficient at sequestering
metals, removing them from the channel through dredging and allowing them to settle out
of the water before being discharged into the estuary. In total about 3.6 million kg of
metals were introduced into the CDF and only 3,600 kg were reintroduced into the river
through the discharge weir. Approximately 99 percent of the contaminants introduced to
the site and 90 percent of those released from the weir were the metals, aluminum, iron,
and manganese, which are among the most common naturally occurring elements.
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Introduction

7. 0 INTRODUCTION

1.1 BACKGROUND

The U.S. Army Corps of Engineers (USACE) is responsible for maintaining safe
navigation in the Delaware River. To evaluate potential environmental impacts of dredging
the Philadelphia to the Sea channel, the USACE has conducted extensive studies. The
majority of dredging is conducted using hydraulic dredging technigues. Environmental
concerns over hydraulic dredging include the potential that contaminants trapped within
river sediments will be released and mobilized to the water column (and hence to biota} at
the cutter head and through the discharge water of Confined Disposal Facilities (CDFs).
The Delaware River Philadelphia to the Sea project employs seven existing disposal sites
for placement of dredged material. In a typical dredging operation hydraulically dredged
material is pumped into an upland disposal site (a CDF} with a 25 percent sediment to 75
percent water ratio to facilitate efficient pumping of sediment and rock through the dredge
pipeline. Upland disposai sites are designed to maximize the water’s residence time in the
CDF to allow suspended sediments associated with the dredged slurry time to settle out.
Many chemical contaminants bind to solid particles rather than readily dissolve into water.
Therefore, sequestering solids in upland CDFs also sequesters chemicals from the estuary.

Sediment contaminant concentrations and the potential for releases to the water
column at the cutter head were addressed in an Environmental Impact Statement {EIS)
(USACE 1987}, in a special study of polychlorinated biphenyl (PCB) concentrations in
navigational sediment (Burton 1987), and in an independent review of the USACE
sediment contaminant data conducted by Delaware Department of Natural Resources and
Environmental Control (DNREC 19289). In 1897, Versar examined the extent of PCB
contamination in the Phitadelphia to the Sea navigation channel by conducting extensive
sampling of PCBs using high-resolution laboratory technigques. In general, the resuits of
the Versar study showed lower PCB concentrations in the navigational channe) relative to
the shoals, In DNREC {1999} the concentration of contaminants surrounding dredge
cutter heads was estimated as was metals contamination in river bends. DNREC
described higher contaminant concentrations in river bends, and determined that if total
suspended sediments could be maintained below 250 mg/L, water quality surrounding
cutter heads would meet applicable criteria.

The present study was conducted by the USACE to address concerns related to the
poie tial mobilization of contaminants ulluugll the wa\.llalgc water of a ry'pical CDF. To
prowde an estimate of what metals and organic contaminants may be mobilized during a
typical dredging project, contaminant monitoring for a dredge maintenance project in the
Marcus ‘Hook range was conducted between October 6 and November 8, 1998. The
Marcus Hook range of the Delaware provides a worst case scenario from a sediment
perspective as this industrialized region of the Delaware River has generally higher
concentrations of metals, PCBs, and organics relative to other upriver and down-river
navigational ranges. For the Marcus Hook maintenance dredging project approximately

3nn 000 cubic u:lrde of material was nlgcnd =n a RR? acre unla

dienncal cita knawen ae
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Pedricktown North. This site is located on the eastern shore of the Delaware River in
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Salem County, New Jersey, approximately 2 miles north of the town of Penns Grove
(Figure 1-1). :

1.2 OBJECTIVES AND STUDY APPROACH
The objectives of this study were to:

* evaluate the contaminant concentration in the weir discharge relative to
regulatory criteria,

s estimate what percentage of contaminants in the dredged slurry are
retained by the CDF,

e characterize and quantify metals, organics, and PCBs that are released
back into the river by the CDF discharge, and

e calculate the daily chemical load in the CDF discharge.

This study was designed to determine the role a CDF may play in sequestering
Delaware River contaminants. Historical studies conducted during material placement in
upland disposal sites were used primarily to determine if water quality criteria were met
during dredging operations. By simultaneously sampling dredged material contamination
at the influent pipe and the weir discharge, we estimated how many kilograms of
contaminants were retained by the CDF relative to how many kilograms that were released
through the weir. The difference between the two and the percentage of contaminants
retained by the CDF described the ability of the CDF to sequester bulk sediment
contaminants.

The daily chemical load analysis is an analytical approach that allowed for

cmal o = o —— s oo [ =l e

consideration of daily impacts on river water quality resuiting from the CDF discharge.
The metals concentrations and volume of water being discharged were muitiplied to
assess the total metails loadings to the river. This was added to the total ambient river
loading, and the relative change on the river water contaminant concentrations was

estimated and compared to DRBC water quality criteria.

1-2
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Study Design and Methods

2. 0 STUDY DESIGN AND METHODS

The maintenance dredging operation that took place at Marcus Hook in fall 1998
was designed to last for approximately four weeks. In order t0o assess the range of
chemical constituents that would be intraduced to the CDF, the dredged material influent

LR LLLE BN o] SRS LN LY L WA W RALY WS R PR

was sampled periodically during the dredging operation. Four influent samples were
collected at the end of each week of dredging. Cormmunications with the dredge operator

confirmed the times of operation, as well as the progress of the project, such that all
allocated influent samples could be collected during the period of active dredging.

]
MRt Wl LANRLLTAR LAl CRLFRr ¥ W TF g

- Given the size and construction of the Pedricktown CDF, the residence time was
roughly three weeks. Residence time is the length of time from when dredged material is
placed in the site until the water portion of the slurry is discharged from the weir.
Residence: time is determined by several factors, including the size of the site; soil
qualities, including type of substrate and dryness; and engineering controls, such as the
division of the CDF into cells to direct water throughout the site. In addition, the presence
of vegetation throughout a site can alter the residence time by slowing water and
suspended matenal flow and through uptake of water. A CDF with a large residence time,
such as Pedricktown, loses water to evaporation, uptake by vegetation, and through
filtration into the ground. Although the dredge operation began in early October, the weir
did not discharge water until October 27. Similarly, dredging was completed November 7,
but the weir discharged through November 24. In total, 2.41*10% (2.4 billion) liters of
material were placed in the site. The influent slurry is roughly 75 percent water, which is
equal to 1.81*10° (1.8 billion) liters of water. A total of 3.89*10° (389 million) liters of
water were discharged through the weir, which is 21.5 percent of the total influent
volume of water. Weir samples were collected throughout the period of water discharge
from the CDF in order to monitor the water quality and estimate contaminant loadings
released. A flow meter installed in one of the three discharge pipes enabled the entire
outflow from the Pedricktown North CDF to be measured throughout the drainage period.

To evaluate contaminant concentrations in the vicinity of the weir, discharge plume
samples were collected 140 vyards downstream and toward the channel from the
discharge pipes at a mid-water depth. A background location of similar physical
characteristics was sampled in order 10 estimate ambient river conditions throughout the
study. This background site was located along the eastern shore of the river, the same
side as Pedricktown, approximately 2 miles south of the CDF, off the Penns Grove public
beach (Figure 1-1}. This site was selected because of its close proximity without
influence of site-reiated activities, as weli as simiiar physical conditions, and its reiative
distance from any known contaminant source. Samples were collected at a similar

distance from shore and depth as the discharge plume samples in order to approximate
conditions of the Pedricktown discharge.

2-1
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2.1 FIELD METHODS

2.1.1 Water Quality Samples

All samples were analyzed for total suspended solids {TSS) and a full suite of
chemical analytes, including volatile organic compounds {VOCs), semi-volatile organic
compounds {SVOCs), pesticides, inorganic elements, and high-resolution congener specific
PCBs. All samples other than influent samples were analyzed for both total and dissolved
inorganics. Samples collected from the Pedricktown North weir, discharge plume, and
background were compared to the DRBC water quality criteria.

2.1.1.1  Weir

The weir discharge was sampled using an ISCO® automatic sampler to obtain
composite samples throughout the discharge period as well as daily TSS samples. The
sampler consists of a peristaltic pump, controlled by a computer, which allows for
collecting fixed amounts of water into sample containers over a period of time. The
sample was collected through Teflon tubing that was suspended into the weir. The
sample routine for this project was designed to collect water at 6-hour intervals. One liter
sample jars for metals and PCBs were filled over the course of four days, and one 250-ml
TSS container was filled each day. Two weir samples were not collected in this manner,
the VOC and the SVOC, since the samples must be sealed immediately following
collection. A composite weir sample was collected when the field crew arrived at the site,
by manually starting the sampler pump and filling the sample container once per hour over
a 6-hour period. After all other fieldwork was completed, the field crew would return to
the weir, remove the VOC and SVOC sample, and reset the sampler for the original
sampling routine.

2.1.1.2 Discharge Plume

Discharge plume samples were collected at slack tide, either high or low, depending
on the tide cycle. Since the discharge pipe was between the high and low tide line,
different methods of sampling had to be employed to sample the discharge plume at any
tidal stage. A fixed-point station was erected at the designated distance, 140 yards from
the discharge pipe, to be used for collecting high-slack samples. A pulley was affixed to
the station, with a rope connecting back to a point above the high tide line on shore. A
peristaltic pump, equivalent to the one used at the weir, was used to collect a mid-water
sample (roughly 2-feet below the surface) by tying the suction head of the sampler to the
line and pulling it out to the fixed station. A volume of water greater than twice the
volume of the 100+ yards of Teflon tubing required to reach the fixed station was
pumped through the sampler prior to collecting the samples.

When the sample was collected at low slack tide, the fixed station that represented
the appropriate distance from the discharge pipe was much iess than the required 140
yards from the effluent point of entry. Under these conditions, the discharge entered the
river at water's edge. Therefore, the discharge plume sample was collected 140 yards
from the water's edge using the same sampler designed for sampling at the fixed high-
siack station. At low slack tide, a member of the field crew would wade out and hold the

2-2
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sampler suction head at a mid-water depth. Again, a volume of water greater than twice

the volume of the tubing was pumped through the sampler before the sample was
collected.

2.1.1.3 Background

Background samples were collected following the methods established for low
slack tide collection of the discharge plume area sample. The background sample location,
off the Penns Grove public beach, south of the pier, was determined to be similar to the
discharge plume site in physical regime and free from direct chemical influence from any
known source of pollutants. Background samples were collected as close to slack tide as
possible, given that the discharge plume sampling occurred at slack tide,

2.1.1.4 Influent

Given the high-pressure flow out of the influent pipe, a grab sample was taken
using a swing-arm sampler with a Teflon beaker fixed onto one end. The beaker was
towered into the influent flow, at the point where the dredged material was falling into the
accumulated dredged material in the CDF. This is an area of rapid mixing, which allowed
for us to sample the influent as close to the point of origination as possible. The material
was poured into sample containers and sealed immediately.

2.1.2 Flow Measurements

Inflow from the dredge was estimated using dredging logs. The total number of
minutes spent dredging each day was multiplied by the pumping rate of the dredge

{24,000,00C gallons per day). This rate is equivalent to 16,667 gallons per minute,
which was used to determine the daily influent flow.

A transducer-type flow meter was fixed inside the most intact and accessible of
the three discharge pipes. The flow meter was connected to a data-logging device that
stored the discharge flow rate in 15-minute intervals. The data was downloaded onto a

computer and reviewed twice each week during the sampling period to be certain the flow
meter was operating correctly.

2.2 LABORATORY METHODS

Sample containers were promptly shipped following collection to the contract
laboratories performing chemical analysis. The inorganic analyses, including total and
dissoived inorganics as weli as total cyanide, were performed by Envirosystems, inc.,
Colurnbia, Maryland. Al other analyses, except high-resolution PCBs, were performed by
Kemron, Inc., Marietta, Ohio. Kemron used USEPA method 8260 for VOCs, 8270 for
SVOCs, 8081 for pesticides, and 160.2 for TSS (Table 2-1).
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Table 2-1. Analyte list, methods, and detection limits for chemical analyses (not
including PCBs) used for the Pedricktown North CDF study

Analyte Method Detection Limit (pg/L)
Volatile Organics
Chloromethane 8260 10
Chromomethane 8260 10
Vinyl Chloride 8260 10
Chloroethane 8260 10
Methylene Chloride 8260 5
Acetone 8260 10
Carbon disulfide 8260 5
1,1-Dichloroethene 8260 5
1,1-Dichloroethane 8260 5
1,2-Dichloroethene {Total) 8260 5
Chloroform 8260 5
1,2-Dichloroethane 8260 5
2-Butanone 8260 10
1,1,1-Trichloroethane 8260 5
Carbon Tetrachloride 8260 5
Bromodichloromethane 8260 5
1,2-Dichloropropane 8260 5
cis-1,3-Dichlorpropene 8260 5
Trichloroethene 8260 5
Dibromochlormethane 8260 5
1,1,2-Trichloroethane 8260 5
Benzene 8260 5
Trans-1,3-Dichloropropene 8§260 5
Bromoform 8260 5
4-Methyl-2-pentanone 8260 10
2-Hexanone 8260 10
Tetrachloroethene 8260 5
1.1,2,2-Tetrachloroethane 8260 b
Toluene 8260 5
Chlorobenzene 8260 5
Ethyl benzene 8260 5
Styrene 8260 5
Xylenes, total 8260 b
Semivolatile Organics
Phenol 8270 10
Bis{2-chloroethyl} ether 8270 10
2-Chlorophenol 8270 10
1,3-Dichlorobenzene 8270 10
1,4-Dichicrobenzene 8270 10

2-4
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'Tab!e 2-1. Continued

Analyte Method Detection Limit {ug/L)
1,2-Dichlorobenzene 8270 10
2-Methylphenol 8270 10
Bis{2-Chloroisopropyl)ether 8270 10
4-Methylphenol 8270 10
N-Nitroso-di-n-propylamine 8270 10
Hexachloroethane 8270 10
Nitrobenzene 8270 10
Isophorone 8270 10
2-Nitrophenol 8270 10
2,4-Dimethylphenol 8270 10
Bis{2-Chloroethoxy)methane 8270 10
2,4-Dichlorophenol 8270 10
1,2,2-Trichlorobenzene 8270 10
Napthalene 8270 10
4-Chloroanifine 8270 10
Hexachlorobutadiene 8270 10

‘4-Chloro-3-methylphenol 8270 10
2-Methylnaphthlene 8270 10
Hexachlorocyclopentadiene 8270 10
2,4,6-Trichlorophenol 8270 10
2,4,5-Trichlorophenol 8270 50
2-Chloronaphthalene 8270 10
2-Nitroaniline 8270 50
Dimethylphthalate 8270 10
Acenaphthylene 8270 10
2,6-Dinitrotoluene 8270 10
3-Nitroaniline 8270 50
Acenaphthene 8270 10
2,4-Dinitrophenol 8270 50
4-Nitrophenol 8270 50
Dibenzofuran 8270 10
2,4-Dinitrotoluene 8270 10
Diethylphthalate 8270 10
4-Chlorophenyl-phenyl ether 8270 10
Fluorene 8270 10
4-Nitroaniline 8270 50
4,6-Dinitro-2-methylphenol 8270 50
N-nitrosodiphenylamine 8270 10
4-Bromophenyl-phenylether 8270 10
Hexachlorobenzene 8270 10
Pentachlorophenol 8270 50
Phenanthrene 8270 10

2-5




Wersan.

Study Design and Methods

iTable 2-1. Continued

Analyte Method Detection Limit {ug/L) |
Anthracene 8270 10
Carbazole 8270 10
Di-N-butylphthalate 8270 10
Fluoranthene 8270 10
Pyrene 8270 10
Butylbenzylphthalate 8270 10
3,3'-Dichlorobenzidine 8270 20
Benzola)anthracene 8270 10
Chrysene 8270 10
bis{2-ethyihexyllphthalate 8270 10
Di-N-octylphthalate 8270 10
Benzo(b)fluoranthene 8270 10
Benzo(k)fluoranthene 8270 10
Benzol{alpyrene 8270 10
Indenoi1.,2,3-cd)pyrene 8270 10
Dibenzo{a,h)Anthracene 8270 10
Benzoig,h,l}perylene 3270 10
iPesticides

Alpha-BHC 8081 0.055
beta-BHC 8081 0.055
Delta-BHC 8081 0.055
Gamma-BHC (Lindane) 8081 0.055
Heptachlor 8081 0.065
Aldrin 8081 0.055
Heptachlor epoxide 8081 0.055
Endosulfan | 8081 0.055
Dieldrin 8081 0.11
4,4'-DDE 8081 0.11
Endrin 8081 0.11
Endosulfan }i 8081 0.11
4,4'-DDD 8081 0.11
Endosulfan sulfate 8081 0.11
4,4'-DDT 8081 0.1
Methoxychlor 8081 0.55
Endrin ketone 8081 0.11
Endrin aldehyde 8081 0.11
Alpha Chliordane 8081 0.055
Gamma Chlordane 8081 0.055
Toxaphene 8081 1.1

2-6

i

b

P {

ik

Eesi




Wersan.

Study Design and Methods

Table 2-1. Continued
Analyte | Method | Detection Limit (mg/L)

Inorganics mg/L
Aluminum 200.7 0.007
Antimony 200.7 0.019
Arsenic 206.2 0.01
Barium 200.7 0.001
Beryllium 200.7 0.001
Cadmium 200.7 0.002
Calcium 200.7 0.001
Chromium 200.7 0.002
Cobalt ' 200.7 0.006
Copper - 200.7 0.002
Cyanide 9010 0.01
Iron 200.7 0.005
Lead 239.2 0.001
Magnesium 200.7 0.001
Manganese 200.7 C.001
Mercury 245.1 0.0002
Nickel 200.7 0.002
Potassium 200.7 0.051
Selenium 270.2 0.001
Silver 200.7 0.002
Sodium 200.7 0.1
Thallium 279.2 0.001
Vanadium 200.7 0.003
Zinc 200.7 0.002

Total Suspended Solids 160.2 5

Dredged material is estimated to be composed of approximately 25 percent
sediment and 75 percent water. In order to obtain chemical data for these samples, it
was necessary for the laboratories to partition the influent samples into their liquid and
solid portions for analysis. This allowed for the analysis of contaminants in the water
fraction of the sample separately from the sediment-bound contaminants. After
performing laboratory analysis, the concentrations of liquid- and solid-phase contaminants
were summed based on the volume of the original sample that was Jiquid or solid, and a
total concentration for the slurry sample was obtained. Sample containers were promptly
shipped following collection to the contract laboratories performing chemical analysis.
The inorganic analyses, including total and dissolved inorganics as well as total cyanide,
were performed by Envirosystems, Inc., Columbia, Maryland. Influent samples, which
were in slurry form, were handled differently from the other samples due to the high
volume of suspended material.
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High-resolution PCB analysis was conducted by Midwest Research Institute, Kansas
City, Missouri. The analytical method {draft USEPA 1668} aliowed for the identification of
77 mono-ortho and di-ortho PCB congeners as well as the 4 non-ortho coplanar PCBs
{Table 2-2).

A high resolution gas chromatography {(HRGC)/ high resolution mass spectrometry
(HRMS) method was used for the non-ortho coplanar PCB congeners in all samples, and
for the mono-and di-ortho congeners in inlet and weir samples. The HRGC/HRMS method
allows for a detection limit of 1.25 ng/L for the mono- and di-ortho congeners and 25 pg/L
for the non-ortho congeners in aquecus samples. Solid samples have detection limits of
0.125 ng/g for mono- and di-ortho congeners and 12.5 pg/g for non-ortho congeners.
The inlet samples, which have aqueous and solid portions, were extracted separately and
recombined based on the percent solids in each sample. For this reason, the detection
limits for inlet samples {solid sample limits extrapolated to the slurry sample) vary based
on the percent solids of each sample. A HRGC/low resolution mass spectrometry {LRMS)
method that has a detection limit of 25 ng/L for agueous samples was used for the mono-
and di-ortho congeners for the discharge plume and background samples.

2.3 DATA ANALYSIS

2.3.1 Water Quality Criteria Comparison

Weir, discharge plume, and background were compared to relevant DRBC water
quality criteria (DRBC 1996). Several of the criteria for inorganics are hardness-dependent
values. For these compounds, the chronic criteria were calculated using the DRBC
recommended guideline of a hardness of 74 mg/L. Acute criteria were calculated using
hardness calculated from the discharge plume water quality data. This method of
comparison is conservative in the use of chronic criteria because of the positive
relationship between hardness and the criteria. The calculated hardness near Pedricktown
North was an order of magnitude greater than 74 (the regulatory guideline}, which would
result in higher hardness-dependant screening levels. In addition, the use of acute criteria
may provide a more realistic assessment of potential adverse effects resuiting from short-
term exposure to contaminants released from the Pedricktown North CDF, particularly
under circumstances where individual chemical parameters only exceed screening criteria
in one sample over the course of a dredging period.

The water quality criteria for inorganic elements defined by the DRBC are intended
for comparison to dissolved metals concentrations. The justification for such a
comparison is that only dissolved inorganics are biologically available, whereas particulate
inorganics are not likely to undergo incorporation into organisms. Therefore, the
comparison of inorganic concentrations detected in the weir, discharge plume, and
background data is made using dissolved metals concentrations. Total metals data is also
available, and are compared to the most relevant water quality criteria, which are DRBC
criteria designed for dissolved metals. By comparing total metals concentrations to criteria
designed for dissolved metals, the data are likely to indicate exceedances of water quality
criteria due solely to suspended particulate containing metals. These data do not
necessarily indicate a true exceedance of water quality criteria and are shown for
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Table 2-2. Analyte list, methods, and detection limits for high-resolution PCB congener
specific analyses for the Pedricktown North CDF study
; Analyte Method Detection Limit
| [High Resolution PCBs
| [Non-Ortho Coplanar Congeners pg/L
| 77-Tetra 1668 25
’ 81-Tetra 1668 25
126-Penta 1868 25
| 169-Hexa 1668 25
| Mono- and Di-Ortho Congeners ng/L {(HRMS/LRMS)
8-Di 1668 1.25/25
18-Tri 1668 1.25/25
28-Tri 1668 1.25/25
37-Tri 1668 1.25/25
42-Tetra 1668 1.25/25
44-Tetra 1668 1.25/25
47-Tetra 1668 1.25/25
49-Tetra 1668 1.25/25
52-Tetra 1668 1.25/25
60-Tetra 1668 1.25/25
. 64-Tetra 1668 1.25/25
66-Tetra 1668 1.25/25
70-Tetra 1668 1.25/25
74-Tetra 1668 1.25/25
80-Tetra 1668 1.25/256
82-Penta 1668 1.25/25
84-Penta 1668 1.25/25
86-Penta 1668 1.25/25
87-Penta 1668 1.25/256
91-Penta 1668 1.25/25
92-Penta 1668 1.25/25
95-Penta 1668 1.25/25
97-Penta 1668 1.25/25
99-Penta 1668 1.25/25
101-Penta 1668 1.25/25
105-Penta 1668 1.25/25
110-Penta 1668 1.25/25
114-Penta 1668 1.25/25
118-Penta 1868 1.25/256
119-Penta 1668 1.25/25
120-Penta 1668 1.25/25
. 123-Penta 1668 1.25/25
b 127-Penta 1668 1.25/25
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Table 2-2. Continued
Analyte Method Detection Limit
128-Hexa 1668 1.25/25
137-Hexa 1668 1.25/25
138-Hexa 1668 1.25/25
141-Hexa 1668 1.25/25
146-Hexa 1668 1.25/25
149-Hexa 1668 1.25/25
151-Hexa 1668 1.25/25
153-Hexa 1668 1.25/25
156-Hexa 1668 1.25/25
157-Hexa 1668 1.25/25
158-Hexa 1668 1.25/25
166-Hexa 1668 1.25/25
167-Hexa 1668 1.25/256
168-Hexa 1668 1.25/25
170-Hepta 1668 1.25/25
17 1-Hepta 1668 1.25/25
174-Hepta 1668 1.25/25
177-Hepta 1668 1.25/25
179-Hepta 1668 1.25/25
180-Hepta 1668 1.25/25
183-Hepta 1668 1.25/25
185-Hepta 1668 1.25/25
187-Hepta 1668 1.25/25
189-Hepta 1668 1.25/25
190-Hepta 1668 1.25/25
191-Hepta 1668 1.25/25
194-Octa 1668 1.25/25
195-Octa 1668 1.25/25
196-Octa 1668 1.25/25
198-Octa 1668 1.25/25
200-Octa 1668 1.25/25
201-Octa 1668 1.25/25
203-Octa 1668 1.25/25
205-Octa 1668 1.25/25
206-Nona 1668 1.25/25
207-Nona 1668 1.25/25
208-Nona 1668 1.25/25
209-Deca 1668 1.25/25
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. informational purposes. The DRBC water quality criteria are only appropriate for screening

the dissolived lnorgamc concentrations.

2.3.2 Pedricktown North Confined Disposal Facility Contaminant Loadings

Total contaminant input was compared to the contaminant discharge at the weir to
estimate the mass chemical loadings of the Pedricktown North CDF during the dredging
operation. By combining the chemical analytical data with the totaf influent flow, as
determined by dredging logs, we estimated the total amount of contaminants that was
removed fram the river channel and placed in the Pedricktown North CDF,

The total weir discharge was obtained by multiplying contaminant concentration
data by the discharge flow, with non-detects assumed to be zero. The difference
between the contaminants added to and released from the CDF was estimated to be the
total contaminant loadings of the CDF. The ratio of discharge loading to the loading
placed in the CDF presented the retention of the CDF. The retention of the CDF was
used to determine what percentage of the contaminants is mobilized back into the river.

2.3.3 Daily Chemical Load Analysis

The daily chemical load analysis was conducted to determine if the CDF discharge
had an impact (i.e., raised or lowered] the ambient water quality of the Delaware River.
Rather than comparing instantaneous or composite chemical results to screening criteria,
an evaluation of the changes in the daily chemical loading of the Delaware River provides
a framework in which to evaluate the cumulative effect of dredging on water quality.
Daily load analysis allows for the comparison of the CDF discharge to the ambient
Delaware River water quality within the area that the disposal site is located, while
accounting for the variable flow from the CDF. Only metal concentrations were used in
this analysis as too few organics and PCBs were detected in the discharge to warrant

further analysis. The daily load of metals in the weir discharge was determined using the
procedures outlined in Section 2.3.2.

Ambient metals data were obtained from the USEPA {1999) and the DRBC Toxics
Management Program (Fikshn 1999} and the background samples from this study. The
DRBC data set was believed to be the most accurate estimate of ambient river
concentrations, but only contained data for 4 analytes, The USEPA data set coniains
samples from this portion of the Delaware from the 1950s through 1998. A subset of
these data was used to obtain the most relevant samples. The most recent samples
collected between October and December were used because dredging is limited to late
fall and winter months. The collection dates of the samples used for comparison were all
autumn sampling events from 1985 and later, some analytes used data from 1990 and
later. Mean concentrations of total and dissolved metals were used to represent ambient

river concentrations. For those analytes that did not have suitable ambient river

e baalr e A - PN | e |
concentration estimates from the DRBC or USEPA estimates, background data collected at

Penns Grove for this study were used. The mean concentration of each of the analytes
was used to represent river concentrations. Assumed river concentrations were multiplied
by a conservative estimate of river flow, 118.47 m¥/sec, taken from DRBC {1998) Table
12, which is the DRBC Zone 5 low flow. Low flow conditions are used for autumn
because this is a period of less rainfall and lower flow than the rest of the year.
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3. 0 RESULTS

All background, weir, and discharge plume data were compared to ecologically
based DRBC water quality criteria. It should be noted that, while hardness dependant
chronic criteria were based on the DRBC recommended hardness of 74 mg/L, bhardness
dependant acute water quality criteria were determined using discharge plume samples.

Hardness was calcuiated from discharge plume data following ASTM Method 2340B,
determined by the following calculation:

Hardnessmgn = (2.497 * Calciummga) + (8118* Magnesiummer )

The mean hardness of discharge plume samples was 377 mg/L. This result, while
higher than might be anticipated, is indicative of autumn, iow runoff conditions, during a
particularly dry year. The hardness is influenced by salinity in this portion of the Delaware
River, particularly during this time of year. For comparison, the USEPA data used for
assessing cumulative river impacts (Section 3.3) were also evaluated for hardness. There
were 129 samples for which there was hardness data between October and December of
1990 through 1998, and the mean hardness of these samples was 246.3 mg/L. This is
consistent with the calculated mean discharge plume hardness used to evaluate acute
water quality criteria.

3.1  WATER QUALITY ANALYSIS

3.1.1 Influent Samples

infiuent contaminant concentrations are given for comparison purposes and are not
compared to water quality criteria. They were used in determining loadings for the
Pedricktown North CDF. These samples were analyzed as a slurry; both the water and
sediment fractions of the samples were analyzed and the total concentration presented is
the joint sum of the solid and agueous fractions of the sample. They are not compared to
water quality criteria because the contaminant concentrations represent both sediment and
water concentrations and do not represent a discharge concentration to the waters of the
Delaware River, which is the intended focus of water quality criteria.

Acetone appears as a detected analyte for three of the influent samples (Table 3-
1), but this most likely is due to method error within the lab, since acetone is a common
laboratory contaminant. The only other organic compounds detected in influent samples
were DDT and its congeners {(DDD and DDE; Table 3-1). The pesticides were irregularly
present in samples and are likely to indicate localized areas of bulk sediment
contamination. The influent samples possess typical inorganic element signatures for
Delaware River sediments as determined in previous studies throughout the Delaware
River (Burton and Bruce 1996 and 1998, Burton 1999). The concentrations of inorganics
detected in inlet samples are less than or equal to those in prior sediment studies.

Overall, contaminant concentrations were relatively consistent throughout the period of
dredging.

The results of the other water quality analyses are presented below.
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Table 3-1. Volatile organic compounds, pesticides, and metals concentrations in the
slurry samples coliected from the Pedricktown North CDF Influent
PARAMETERS UNITS | DETECTION | INLET INLET INLET INLET
LIMIT 10/15/98 | 10/26/98 11/2/98 11/5/98
Volatile Organic Compounds '
Acetone g/l 10 37.24 1156.5 ND 51.2
Bromoform Ug/L 19 ND ND ND ND
Dibromochloromethane pg/L 5 ND ND ND ND
1,2-dichloroethane pg/L 5 ND ND ND ND
Pesticides
4,4'DDE Ha/L 0.12 0.02856 ND ND ND
4,4'DDD pg/L 0.12 0.2448 ND 8.319 ND
4,4'DDT pg/L 0.12 0.02856 ND ND ND
Total Metals
Aluminum mg/lL 0.007 663 625 577 567
Antimony mg/L 0.019 ND 0.4 0.54 0.58
Arsenic mg/fl 0.01 ND ND 0.013 ND
Barium ma/L 0.001 3.54 1.82 1.72 6.18
Beryllium mg/L 0.001 ND 0.043 0.037 0.029
Cadmium mg/L 0.002 0.078 0.08 0.071 0.079
Calcium mg/L |  0.001 169 199 154 334
Chromium mg/L 0.002 2.26 2.13 2.05 2
Cobalt mg/L 0.006 Q.778 0.801 0.713 0.844
Copper ma/L 0.002 1.532 1.59 1.14 1.48
Cyanide mg/l. 0.01 ND 0.01 0.016 0.045
Iron mg/L 0.005 127 1260 1140 1470
Lead mgiL 0.001 2.79 3.35 2.66 2.24
Magnesium mg/L 0.001 275 290 260 349
Manganese mg/L 0.001 9.7 9.7 0.023 144
Mercury mg/L 0.0002 0.0211 0.0237 0.0139 ND
Nickel mg/L 0.002 1.77 1.71 0.009 1.73
Potassium mg/L 0.051 8.52 85.2 76.5 111
Selenium mg/L 0.001 0.0014 0.0018 0.0018 0.0033
Silver mg/L 0.002 ND 0.068 0.052 0.063
Sodium mg/L 0.1 83.3 56 | 13 352
Vanadium mg/L 0.003 2,36 1.92 2.01 2.14
Zinc mg/L 0.002 12.1 12.4 10.7 10.1

ND - Not Detected
NA - Not Analyzed
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3.1.2 Water Quality Criteria
3.1.2.1 Weir Data

The Pedricktown North CDF discharge had generally good water quality, and had
limited levels of metals that exceeded water quality criteria. There were two VOCs
detected in weir samples, acetone and 1,2-Dichloroethane, that most likely result from lab
error or possible cross-contamination in the lab or field. Acetone is a common laboratory
contaminant, not present in concentrations significantly greater than the detection limit,
and 1,2-Dichloroethane was reported at a level far below the method detection limit,
- therefore is unlikely to indicate true contamination on the discharge water {Table 3-2). In
addition, 1,2,-Dichloroethane is very volatile in the environment, it rapidly evaporates from

water and soil, and is unlikely to be present in such mobile and turbulent media as water
flowing through a weir.

Two dissclved metals, aluminum and zinc, exceeded acute water quality criteria in
one and two samples, respectively. Aluminum had a maximum detected concentration of
0.893 mg/L, which was slightly greater than the acute water quality criteria of 0.75 mg/L.
Similarly, the concentration of zinc in the sampies that exceeded the acute water quality |
criteria of 0.36 mg/L were 0.375 and 0.518 mg/L. A total of four inorganic elements
were detected above chronic water quality criteria (Table 3-2). Dissolved aluminum and
zinc exceeded chronic water quality criteria in all samples, dissolved cadmium exceeded
chronic water quality criteria in two samples {0.004 and 0.005 mg/L compared to the
chronic water quality criteria of 0.001 mg/L), and dissolved copper exceeded chronic

water quality criteria in four samples {concentrations between 0.011 and 0.046 compared
to a chronic water quality criteria of 0.01 mg/L}.

Similar patterns exist in total metals concentrations, although comparisons to water
quality critesia are shown for informational purposes only, as described in Section 2.3.1,
Aluminum and zinc exceeded acute water quality criteria in 2 samples each. Comparing
total metals concentrations to DRBC dissolved metals criteria, aluminum had
concentrations of 0.885 and 0.91 mg/L compared to the acute water quality criteria of
0.75 mg/L and zinc had concentrations of 0.578 and 0.414 mg/L compared 1o 0.36 as
the acute water quality criteria. Again, all aluminum and zinc concentrations exceeded
chronic water quality criteria, and cadmium (0.004 to 0.005 mg/L) and copper (0.013 to

0.015 mg/lL) exceeded their chronic water quality criteria {0,001 and 0.01 mg/L,
respectively).

3.1.2.2 Discharge Plume Data

As with the background and weir samples, the discharge plume samples show
limited levels of water quality criteria exceedance. Acetone was detected in three
discharge plume samples at levels slightly higher than the detection limit. However, since
acetone is a common laboratory contaminant, these results are believed to represent
laboratory error. Dissolved aluminum, in one sample at a concentration of 1.68 mg/L, was
the only dissolved inorganic to exceed acute water quality criteria (0.75 mg/L), although
by less than a factor of two (Table 3-3). Four dissolved inorganics, aluminum, cadmium,
copper, and zinc equaled or exceeded chronic water quality criteria in at least one
discharge plume sample. Aluminum exceeded the chronic water quality criteria in five of
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the six remaining samples. The dissolved cadmium concentration in one sample was
greater than the chronic water quality criteria of 0.001 mg/L. Copper exceeded the
chronic water quality criteria of 0.01 mg/L in four samples, with concentrations of 0.011
to 0.046 mg/L and zinc exceeded its chronic water quality criteria of 0.08 mg/L in three
samples with concentrations ranging from 0.087 to 0.187 mg/L.

The total concentration of two inorganic elements, aluminum and chromium,
exceeded the DRBC acute water quality criteria in at least one discharge plume sample,
but comparisons of total inorganic concentrations are given for informational purposes
only, as discussed in Section 2.3.1, Total aluminum exceeded the acute water quality
criteria in five samples with the concentrations of four samples between 0.982 and 1.6
mg/L compared to the water quality criteria of 0.75 mg/L. One sample had a total
concentration of 9.24 mg/L. Chromium slightly exceeded the acute water quality criteria
{0.016 mg/L) in one sampie, with a concentration of 0.017 mg/L. Four other metals
exceeded chronic water quality criteria in at least one sample. Cadmium exceeded its
chronic water quality criteria {0.001 mg/L) in 3 samples (0.002 to 0.007 mg/L}. Zinc
exceeded its chronic water quality criteria (0.08 mg/L) in 4 samples {0.137 to 0.209
mg/L}). One sample each of copper {0.012 mg/L) and c¢yanide {0.017 mg/L) exceeded
their chronic water quality criteria of 0.01 and 0.0052 mg/L, respectively.

3.1.2.3 Background Data

Background samples indicate water quality in the river during the dredging
operation was below water quality criteria for discharge to the river, but that limited, low
levels of metals contamination exists within the river. Two VOCs were detected in a
background sample (bromoform and dibromochloromethane), but are befieved to represent
laboratory error rather than true VOC contamination in the river {Table 3-4). Aluminum
was the only dissolved inorganic that exceeded its acute water quality criteria, at just over
two times greater the 0.75 mg/L criteria. Three dissolved inorganics had concentrations
exceeding chronic water quality criteria in at least one sample, aluminum, cadmium, and
copper. Aluminum in one other sample was detected at a concentration of 0.139 mg/L as
compared to its chronic water quality criteria of 0.087 mg/L. Cadmium was detected at
concentrations of 0.004 and 0.005 mg/L, compared to its chronic water quality criteria of
0.001 mg/L, and copper was detected in one sample at 0.014 mg/L compared to |ts
chronic water quality criteria of 0.01 mg/L.

Only two inorganics, aluminum and cadmium, bhad total concentrations that
exceeded acute water quality criteria, although the cadmium detected just exceeded its
acuts water quality criteria {Table 3-4). Additional bdlilpll‘;b of aluminum and cadmium
exceeded their chronic water quality criteria, as did one sample of chromium, selenium,
and zinc and three copper concentrations. Other than aluminum, the concentrations were
very close to the chronic water quality criteria. These included cadmium at 0.004 mg/L
(criteria = 0.001 mg/L); chromium at 0.016 mg/L (criteria = 0.011 mg/L); copper
between 0.01 and 0.046 mg/L {(criteria = 0.01 mg/L); selenium at 0.0072 mg/L (criteria
= 0.005 mg/l); and zinc at 0.094 mg/L {criteria = 0.08 mg/L). The aluminum

concentrations ranged from 0.217 to 0.425 mg/L, compared to chronic water quality
criteria of 0.0B7 mnll
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I lable 3-4. Analytical results from Pedricktown North CDF background samples. BOLD type

indicates sample exceeds chronic water quality criteria, shaded cells indicate sample
exceeds acute water quality criteria. '
DRBC Water Quality
Criteria
PARAMETERS UNITS |DETECTION BG BG BG BG Freshwater| Freshwater
LIMIT 10/29/98111/12/98|11/16/98{11/19/98| Acute Chronic
Volatile Organic Compounds
Acetone pa/l 10 ND ND ND ND
Brormotform pg/L 19 ND ND ND 1.3
Dibromochloromethane | ug/L 5 ND ND ND 0.34
1,2-dichloroethane pg/L 5 ND ND ND ND
{Pesticides
4,4'DDE - pg/i 0.12 ND ND ND ND 1.1 "} 0.001 »*
4,4'DDD pgt | 0.12 ND ND ND ND 1.1 *| 0.001 °
4,4'DDT Hg/L .12 ND ND ND ND 1.1 8 0.001 *
[Dissolved Metals
Aluminum mg/l | 0.007 0.139 | 0.057 | 0.084 | 0.75 0.087
Antimony mg/L 0.019 ND ND ND ND
Arsenic mg/L 0.01 ND ND ND ND 0.36 0.19
Barium mg/L 0.001 0.041 0.031 0.033 0.038
Beryllium ma/L 0.001 ND ND ND ND
‘I Cadmium mg/L 0.002 0.015 ND ND 0.004 002 °® C.001 °®
Calcium mg/L 0.001 45.4 50.8 53.1 b6.1
Chromium mg/L 0.002 ND " ND ND 0.009 | 0.016 * 0.011 ¢
Cobalt ma/L 0.006 ND ND ND ND
Copper mg/t 0.002 0.014 0.007 ND ND 0.06 °* Q.01 °®
lron mg/L 0.005 2.05 0.126 0.027 | 0.034
Lead mg/L 0.001 0.003 ND ND ND 0.048 0.016
Magnesium mg/L 0.001 71.3 87.1 101 114
Manganese mg/L 0.001 ND ND ND ND
Mercury mg/L 0.0002 ND ND ND ND 0.0024 ]0.000012
Nickel mg/L 0.002 0.006 0.006 ND 0.007 436 ° 0.12 °®
Potassium mg/L 0.051 21.6 24.9 28,5 31
Selenium mg/L 0.001 0.0014 | 0.004 | 0.0029 | 0.003 0.02 0.0056
Silver mg/L 0.002 ND ND ND 0.009 0.04 °®
Sodium mg/L 0.1 661 890 89 961
Vanadium mg/L 0.003 ND ND ND ND
Zing ma/L 0,002 0.02¢5 0.021 0.012 0.008 0.36 °® 0.08 ©®
Total Metals
Aluminum mg/L [ 0.007 0.217 0.425 | 0.34 | 0.75 0.087
Antimony mg/L | _0.019 ND ND ND 0.041
Arsenic myg/L 0.01 ND ND ND ND 0.36 0.19
Barium ma/L 0.001 0.033 0.078 0.042 0.039
Beryllium mg/L ND ND
. Cadmium mg/L ND 0.004 0.02 °® 0.001 *
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Table 3-4. Continued
DRBC Water Quality
Criteria
PARAMETERS UNITS | DETECTION BG BG BG BG Freshwater] Freshwater
LIMIT 10/29/98|11/12/98{11/16/98|11/19/98| Acute Chronic
Calcium mg/L 0.001 44.4 91.3 51.3 54.4
Chromium mg/L 0.002 ND 0.016 ND ND 0016 | 0.011 °©
Cobalt ma/l 0.006 ND ND ND ND
Copper mgjii. 0.002 ND 0.018 0.046 0.077 | 0.06 °® 001 °®
Cyanide mg/L 0.01 NA ND ND ND 0.022 0.0062
iron mg/L 0.005 0.611 12.5 0.596 0.485
Lead mg/L 0.001 0.002 ND ND ND 0.048 0.016
Magnesium_ mg/L 0.001 47.4 91.3 99.2 110
Manganese mg/L 0.001 ND 0.476 ND ND
Mercury mg/L 0.0002 ND ND ND ND  }0.0024 0.000012
Nickel mg/L 0.002 0.003 0.018 ND ND 4.36 ° 0.12 *
Potassium _mail 0.051 21.6 27.7 27.7 27.8
Selenium mg/L 0.001 0.0033 | 0.0072 | 0.0033 | 0.0043 | 0.02 0.0056
Silver ma/L 0.002 0.011 ND ND ND 0.04 °*
Sodium mo/L 0.1 521 867 793 913
Vanadium mg/L 0.003 ND 0.028 ND ND
Zinc mg/L 0.002 0.046 0.094 0.008 0.005 | 0.36 ° 0.08 %
ND - Not Detected
NA - Not Analyzed
i* DRBC DDT standards are for total DDT, not individual metabolites. The sum total of all metabolites is
the appropriate value to compare to these screening levels.
IF DRBC water quality standards for these analytes are hardness dependent. Chronic water quality criteria
are based on the DRBC guideline of 74 mg/l. Average hardness of mixing zone samples (377 ma/l) was
used to determine acute criteria.
°F The lower of the DRBC water quality standards for Chromium Ill, which is hardness dependant, and
Chromium VI were used - Chromium VI was lower under these conditions.

3.1.2.4 Comparison of Sample Areas

While the comparison of each group of data to applicable water quality criteria is
critical to understanding the potential impacts of the Pedricktown North CDF discharge on
the Delaware River, the relationship of the different sample areas provides a relative
framework in which to view the contaminant concentrations. For ease of comparison,
Figures 3-1 through 3-6 depict graphical representations of the data discussed throughout
the above sections, the first three show dissolved metals concentrations, and the latter
three show total. The height of each column in the graphs represents the mean
concentration of the analyte per data
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background), and the bars represent the standard deviation of the data. Because the
inorganics are present at very different levels, and the relative concentrations of the

various inorganics have no relationship to other analytes, the graphs were grouped by

{i.e., weir, discharge plume,

in.v.»-ta

Siseyid

wiLd Gld Swsd

L




°

Wersar.

‘have different concentrations refative to each other.

..... inonaliiad o
FIQUIE O'l IJIDbUIV ea m

Results
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Of the dissolved metals, aluminum (Figure 3-1} exceeded the acute water quality
criteria the most frequently, once in each of the data groupings. However, we can see

from the figure that the mean aluminum concentration did not exceed the acute water

quality criteria, and the three groupings {weir, discharge plume, and background) do not

Comparatively, zinc (Figure 3-2)
appears to have higher concentrations in the weir than other data groupings, and the weir

mean is just less than the acute water quality criteria. Mo other dissolved metals that

exceeded criteria show a pattern of higher concentrations in the weir, and many of the
trace metals {Figure 3-3) appear to occur more frequently in background samples.

10

Concentrations {(mg/L)
[4,]

ALUMINUM (0.75) IRON

MANGANESE
{DWeir WDischarge Plume BiBackground)

etals concentirations in the Pedricktown CDF weir, discharge
plume, and background samples for analytes with mean concentrations
typically between 1 and 10 mg/L. Standard deviation is shown by the error
bars, the DRBC acute water quality criteria is in brackets next to the analyte
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I
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0 - __ﬁzﬁm__,_
BARIUM COPPER (0.06) NICKEL {4.38) : ZINC {0.36)
OWeir W Discharge Plume EBackgroundI
Figure 3-2. Dissolved metals concentrations in the Pedricktown CDF weir, discharge

plume, and background samples for analytes with mean concentrations
typically between 0.01 and 0.45 mg/L. Standard deviation is shown by the

error bars, the DRBC acute water quality criteria is in brackets next to the
analyte name.
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0.006

Caoncentrations (mg/L}

§

0.002 1

1] -

ANTIMONY CADMIUM {0.02) CHRROMIUM LEAD (0.048) SELENIUM (0.02) SILVER {0.04) VANADIUM
. {0.016)

OWeir B Discharge Plume Background

Figure 3-3. Dissolved metals concentrations in the Pedricktown CDF weir, discharge
plume, and background samples for analytes with mean concentrations
typically between 0.001 and 0.012 mg/L. Standard deviation is shown by

the error bars, the DRBC acute water quality criteria is in brackets next to
the analyte name.
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Figure

ALUMINUM (0.75) IRON

OWeir M Discharge Plume BBackground

Total metals concentrations in the Pedricktown CDF weir, discharge piume,
and background samples for analytes with mean concentrations typically
between 1 and 10 mg/L. Standard deviation is shown by the error bars, the
DRBC acute water quality criteria is in brackets next to the analyte name.
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Figure 3-5. Total metals concentrations in the Pedricktown CDF weir, discharge plume,
and baCkground samp'es fOf ana|ytg!j WEth mean cehf‘nnfrﬂfinno turminnalle
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between 0.05 and 0.5 mg/L. Standard deviation is shown by the error bars,
the DRBC acute water quality criteria is in brackets next to the analyte name.
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0.01
0.005 ¥ |
i -l I T ﬂ I
ANTIMONY CADMIUM CHROMIUM COPPER CYANIDE LEAD (0.048) SELENIUM SILVER VANADIUM .,
{0.02) (0.016) (0.06) (0.022) (0.02) (0.04) ;
OWeir EDischarge Plume B Background .
Figure 3-6. Total metals concentrations in the Pedricktown CDF weir, discharge plume, -

and background samples for analytes with mean concentrations typically
between 0.001 and 0.05 mg/L.. Standard deviation is shown by the error

bars, the DRBC acute water quality criteria is in brackets next to the analyte
name.
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3.1.3 Total Suspended Solids

The TSS measured from the weir was extremely low indicating that the site
efficiently removed suspended solids before discharging into the Delaware River. Weir
TSS ranged from 8 to 29 mg/L throughout the study {(Figure 3-7). These amounts are

below any of the regulatory guidelines presented by the DRBC for various types of
effluents.

70
L 4
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50

40
i
2

30 [

A A
20 i x&, % % A
A A, 4 A
A% 48 Fy
10 A5
A
0 A T T T —r - —
27-Oct 31-0ct 4-Nov 8-Nov 12-Nov 16-Nov 20-Nov 24-Nov

l_-t Weir ® Discharge Plume_J

Figure 3-7. Total suspended solids data from the weir and discharge plume samples

The discharge plume TSS at slack tide ranged from 19 to 26 mg/L (Figure 3-7),
other than one, unusually high TSS (760 mg/L) that was collected during a period of high
wind, which may have atfected the validity of the sample. Background TSS was sampled
twice, but one of the samples (350 mg/L} may have experienced similar interference from
high wind conditions in the field. The other sample, 46 mg/L is similar to the discharge

plume data. The influent samples indicate the high level of suspended material anticipated
with dredge slurry.

Table 3-5. Total Suspended Solids in inlet and background samples collected for the
Pedricktown CDF study.
Sample ID Date mg/L
| INLET 10/26/98 32,182
INLET 11/2/98 16,936
; INLET 11/5/98 122,405
' . BG 10/29/98 46
BG 11/12/98 350
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3.1.4 Polychlorinated Biphenyls

Mono- and di-ortho PCB congeners were not detected in weir (using HRGC/HRMS),
background, or discharge plume (using HRGC/LRMS) samples (Tables 3-6 and 3-7). Out of
77 possible mono- and di-ortho congeners, 15 were not detected in any influent samples.
The remaining 62 were detected in at least one sample each, at levels ranging from 5.4 to
528 ng/L (Table 3-7). Total concentrations of mono- and di-ortho PCB congeners in the
Inlet samples ranged from 1204 ng/L to 4218 ng/L.

Low levels of the four non-ortho coplanar PCB congeners were detected in
background, weir, and discharge plume locations {Table 3-6). Higher levels associated
with the slurry were found in the influent samples. The data, however, have high levels of
uncertainty due to laboratory method error. The laboratory report shows detections of
non-ortho coplanar PCBs in the method blanks at levels similar to those found in
background, weir, and discharge plume samples {Appendix C). USEPA guidance for data
usability (USEPA 1994a,b) proscribes that organic compounds detected in site samples at
levels less than five times greater than levels detected in method blanks should not be
considered detections. Congener 81-TCB was detected in method blanks at levels of 9.6
and 11.3 pg/L, and congener 77-TCB was detected at 19 and 17.6 pg/L. Therefore, if

" this PCB analysis followed USEPA guidance, levels of 81-TCB below 56.5 pg/L and levels

of 77-TCB below 95 pg/L would be considered non-detects, which would include all
samples in which these compounds are reported on Tables 3-6 and 3-7. While this
guidance was not followed for purposes of this report, it is necessary to critically consider
the presence and quantification of non-ortho coplanar PCBs at such low levels.

By comparing the PCB data obtained from this study to the in-depth sediment

analuee ~cnndirtod h\l Dur}nn {1007 wa ran Aroww enuvunral e nardin tha
G Y woid WU auw Lo oUiROn 197/}, W& Lan Graw Sseverai uunbluoluua regaraing ing

mobility and texicity of the PCBs in the Pedricktown North CDF influent and discharge.
Sediments in the Marcus Hook reach of the Delaware River navigational channel were
recently analyzed using high resolution technigues (Burton 1997). These sediments were
found to have the highest concentrations of PCBs in the navigational channel and similar
PCB concentrations are exhibited in our influent data. For example, the ranges of the sum
of congeners for the dry-weight sediment fraction of the slurry ranged between 49.3 and
70.3 ng/g while the Marcus Hook sediment ranged between 40 and 74 ng/g (Station DRV-
6, Burton 1997). In addition, the sediments within the navigational channel were found to

have PCB concentrations an order of magnitude lower than the sediments in the shoals of
the Delaware,

Burton {1997) estimated the concentration of PCBs in sediment pore water based
on a conservative estimate of PCB solubility and the frequency of PCB congeners in the
Marcus Hook sediments. This solubility-based estimate was designed to evaluate
potential PCB mobilization from hopper dredge overflow. The study extrapotated from the
pore water concentrations to determine the concentration of PCBs in the water portion of
dredge slurry. This level, found to be 0.0013 pg/L, was shown to be an order of

magnitude lower than the human health-based DRBC water quality criteria for PCBs in

freshwater. This study quantitatively evaiuated concentrations of PCB congeners to fower
levels than were achieved in the 1997 study. In fact, the concentrations of PCBs in water

3-19
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determined through calculations were higher than detected PCB concentrations in the inlet

camnleg

A R A

These findings indicate that dredging within the area of highest known PCB
concentrations of the Delaware River navigational channel does not result in PCB
concentrations in water that exceed DRBC water quality criteria or present potential

human-health risks. In addition, the management of dredge material within the
Pedricktown North CDF resulted in substantially lower concentrations of PCBs in weir
discharge than inlet samples. Inlet samples had total sums of congeners greater than
1,000 ng/L in all samples, and weir samples had total sums of congeners befow 101 pa/L
in all samples (0.1 ng/L}, representing concentrations of PCBs four orders of magnitude
(10,000 times) less than the inlet samples. Thus, the PCB concentrations of the weir
discharge are much lower than the DRBC risk-based guidance requires.

3.2 PEDRICKTOWN CONFINED DISPOSAL FACILITY CONTAMINANT LOADINGS

Total contaminant loadings of the Pedricktown CDF were determined by
subtracting the total amount of metals and PCBs that were discharged from the weir from
the total amount placed in the site. Total inputs wera determined by multiplying the
contaminant concentrations within dredge slurry by the amount of slurry pumped into the
site. The four influent samples were considered to be representative of the material
placed in the site for a period of time before and after the sample (i.e., the duration of
dredging was divided into four periods, each of which was represented by one influent
sample}. Total weir discharge amounts were based on the concentrations of the weir
samples multiplied by the discharge flow for the applicable time period for the weir
sampie. Sampies were coliected from the weir at three or four day intervais {twice per
week). The water discharged during the interval between sample collection dates was
represented chemically in the following sample date, and physically (i.e., flow} in the
interim flow period as recorded by the data-logging flow meter,

Average daily influent flow varied from roughly 2.5 times greater than daily
discharge to nearly 40 times greater. The variation in fiow, as well as the number of days
of active dredging (33) compared to the number of days of weir discharge {29}, accounted

far n einnifinanthy Arantar Amannind
vl a

rntarial Amboariees

signiicanuy grealer amount of material Ulllclillg the site than movmg, which is
clearty the objective of the CDF. In addition, the concentrations of most contaminants in
the influent were significantly greater than weir concentrations. Table 3-8 shows the
comparison of the total amount of contaminants in the influent and discharge and
renrocente the coantaminant lnadinne ta tha CNE

Tha nattarne that aviet ara nradictahla
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given the sediment-clinging nature of PCBs and inorganics. Since the majority of these
contaminants are sediment-sorbed, and the weir had very low concentrations of

suspended material, we expect to see a much greater amount of contaminants enter the
CDF than be discharged.

L VAR | L)
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Table 3-7. High-resolution PCB analytical results for the Pedricktown inlet slurry samples.
Detection
Parameter Units Limits INLET 10/15/98 | INLET 10/26/98 |INLET 11/2/98| INLET 11/5/98
Non Ortho-Coplanar PCB Congeners
81-TCB pa/t | 6.97-11.11 387 629 160 ND
77-TCB pg/L 12.9 16767 37030 8336 ND
126-PeCB pg/L 1.09-5.21 922 1342 3N ND
169-HxCB pgiL 1.82-5.54 204 288 82.5 ND
Mono- and DI-Ortho PCB Congeners
8 Di ng/ik | 2.53-7.54 U U UIEMPC) 3]
18 Tri ng/l. NU 11.9 19.1 6.6 23.0
28 Tri ng/L NU 36.5 54.7 18.2 62.7
37 Tei ng/L 5.8 U 23.3 7.2 22.2
52 Tetra ng/L NU 54.0 84.1 26.6 95.9
49 Tetra ng/L NU 42.1 68.4 22.4 79.4
47 Tetra ng/lL NU 25.7 38.2 13.1 45.5
44 Tetra ng/L NU 35.1 55.5 17.7 €4.4
42 Tetra ng/L NU 16.6 23.5 8.3 27.9
164 Tetra ng/t NU 25.4 35.8 12.2 24.5
74 Tetra ng/L NU 21.1 36.2 10.2 35.6
70 Tetra ng/L NU 49.1 84.7 26.2 91.6
©6 Tetra ng/L 2.36-7.94 Y] U U )
80 Tetra ng/L NU 48,2 80.6 25.2 89.7
60 Tetra ng/L NU 25.7 39.9 13.6 45.5
95 Penta ng/L NU 67.2 106.8 36.4 133.8
91 Penta ngfl NU 13.4 22.2 7.0 26.0
92 Penta ng/L NU 17.3 24.4 8.7 325
84/101% Penta ng/L NU 114.0 178.2 57.0 220.4
99 Penta ng/L NU 478 |  73.9 23.0 85.5
119 Penta ng/L 2.38-7.84 U U V) U
97 Penta ng/L NU 21.3 34.3 10.3 35.9
86 Penta ng/L 2.36-7.94 U U U 1)
87 Penta ng/L NU 33.2 52.7 14.7 58.3
120 Penta ng/L 5.8 U 17.2 5.4 17.1
110 Penta ng/L NU 83.4 130.2 38.8 146.9
82 Penta ng/L NU 11.9 21.2 6.5 23.9
123 Penta ng/L_| 2.36-7.94 u U U u
118Penta ng/L NU 77.0 123.5 36.5 i36.4
114 Penta ng/l 2.36-7.94 U U ¥ 1]
105/127 Penta | ng/L NU 30.0 46.4 14.7 438.2
151 Hexa ng/l 5.8 U 42.2 12.2 53.3
148 Hexa ng/L NU 97.6 139.0 46.0 174.5
146 Hexa ng/L NU 22.7 34.0 11.1 41.1
153 Hexa ngiL NU 109.2 168.1 54.3 208.6
168 hexa ng/L NU 26.9 -~ .42.8 13.0 48.9
141 Hexa ngit. NU 20.8 32.7 9.4 39.1
137 Hexa ng/L 2.36-7.94 U U 1] 1]
138 Hexa ng/L NU 124.6 184.5 56.6 224.4
158 Hexa ng/L 5.8-7.71 U U 5.8 20.1
166 Hexa ng/L | 2.36-7.94 U 1] U U
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[Table 3-7. Continued
Detection
Parameter Units Limits INLET 10/15/98 | INLET 10/26/98 |INLET 11/2/98 ] INLET 11/5/98

128/167 Hexa | ng/L NU 24.1 35.0 -11.5 U
156 Hexa ng/L NU 12.3 17.9 5.4 20.1
157 Hexa ng/L 2.36-7.94 ) U U U
179 Hepta _ngil NU 16.0 26.0 7.6 32.8
187 Hepta ng/L NU 49.3 72.2 22.0 88.0
183 Hepta ng/L NU 20.6 27.2 9.4 36.3
185 Hepta ngil 2.36-7.94 U U U U
174 Hepta ng/l NU 39.0 56.6 19.0 80.8
177 Hepta _ng/L NU 25.2 40.4 11.2 52.5
171Hepta _ng/L 2.36-5.80 U 17.2 ) 20.3
180 Hepta ng/L NU 89.2 132.7 41.4 182.4
191 Hepta ng/L 2.36-7.94 U U U U
170/190 Hepta § ng/L NU 34.4 60.0 17.4 U
189 Hepta “ng/L_| 2.36-7.94 U U U U
200 Octa ngfl 2.36-7.94 ) U ) 1)
198 Octa _ngiL Z2,36-7.94 U U U U
201 Octa _ng/lL NU 65.0 107.4 33.9 112.8
196/203 Octa ng/L 23.8 UIEMPC) 68.9 22.3 81.2
195 Octa ng/L 5.8 U 21.4 6.7 21.5
194 Octa ng/l NU 30.7 46.5 16.1 65.1
205 Octa ngfl 2.36-7.94 U 1] v U
208 Nona ny/L NU 101.4 173.2 51.3 144.3
207 Nona _ng/L 2.36-7.71 11.8 u U 17.2
206 Nona ng/L NU 204.8 333.7 97.3 293.9
209 Deca ng/l NU 329.4 528.4 156.2 485.4

Total Sum of ng/L 2381 3922 1213 4218

Congeners
U - Undetected with a method detection limit given in parenthesis.
EMPC - A peak was detected that did not meet the method identification criteria. The peak areas were used

to calculate an estimated maximum possible concentration for the detection fimit.

NU - Not used, analyte was detected in all samples. .
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In total, 7.0 kg of PCBs were introduced into the Pedricktown CDF throughout the

maintenance dredging project, compared with only 0.02 kg released {based on non-ortho

coplanar results), resulting in a retention of very close to 100 percent. This is because the

mono- and di-ortho congeners detected in the mﬂuent samples had concentrations several
orders of magnitude greater than the non-ortho coplanar congeners, which were the only
PCBs detected in weir samples. Any assumption of how to treat non-detects (i.e., half
ofthe detection limit) would give similar results. In addition, the validity of the non-ortho
congener data is questionable given the detected concentrations in the method blanks. I

this data were rejected due to laboratory error, the CDF would show jurther improved
retention of PCBs.

Table 3-8. Influent and discharge contaminant loads associated with the Pedricktown
CDF during maintenance dredging operations, using zero for non-detected
analytes. The percent of each contaminant sequestered in the CDF is

._shown in the far right column.
Analyte CDF influent Discharge to the River | Total Retained by CDF| % Retained by
{kg} (kg) {kg) CDF
Total PCBs 7.0 : 0.02 6.98 99.714
Aluminum 1,501,188 135 1,501,052 99,991
Antimony 706 706 100
Arsenic 5.20 5.20 100
Barium 7,543 11.60 7,532 99.846
Beryllium 55.42 55.42 100
Cadmium 186.83 0.53 186.30 99,715
Chromium 5,174 0.50 5,174 99.990
Cobalt 1,888 1,888 100
Copper 3,565 2.77 3,652 99.922
Cyanide 29.64 29.64 100
Iron 1,989,994 393 1,989,602 99.980
Lead 6,862 6,862 100
Manganese 67,910 2,697 65,213 96.028
Mercury 42.16 42.16 100
Nickel 3,602 22.16 3,480 99.367
Selenium 4.50 .15 4.35 96.747
Silver 84.20 84.20 100
Vanadium 5,156 5,156 100
Zing 28,073 138 27,9356 99.509

Based on the mass balance analysis, we estimate that a total of 3.6 million kg of
metals was introduced into the Pedricktown North CDF during the maintenance dredging
period. Nearly 3.5 million kg (or 97 percent) of the total metals introduced were aluminum
and iron. The presence of aluminum and iron is expected given regional concentrations of
these elements; these are basic elements that are commonly found in background samples -
throughout the mid-Atlantic area. For comparison to reference data, these data were
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converted to dry weight concentrations, as opposed to the mg/L slurry obtained for the
purposes of this study. The dry weight concentration of aluminum in the inlet samples

ranged from 8,600 to 30,000 mg/kg and the dry weight concentration of iron was
between 2,600 and 60,000 mg/kg. While there is no known source of applicable,
regional background sediment data, the most recent Ecological Risk Assessment guidance
documents summarized the geometric mean concentration of several chemicals
throughout soils and surficial materials of the Eastern U.S. The geometric mean
concentration of aluminum in the Eastern U.S. was 33,000 mg/kg and 14,000 mg/kg was
the geometric mean iron concentration.

Given the range and ubiquity of aluminum and iron throughout the country, and
particularly within soils of the Eastern Seaboard, their presence in the Marcus Hook
sediments is expected. However, neither of these metals has established sediment
toxicity criteria, and they are not bio-available or toxic in solid state (i.e., bound within
sediments). The most-widely accepted toxicity criteria, Effects-Range Low and Medium
{developed by Long and Morgan [1991] and revised by Long et al [1995)), do not include
toxicity values for aluminum or iron because limited data exists on the toxicity of these

metals. Similarly, no toxicity criteria have been developed to screen aluminum or iron for

risks to earthworms {(the representative socil invertebrate typically considered as a

conservative indicater of potential ecological risk from soil contaminants).

Throughout the dredging operation, nearly 3.5 million kg of metals were placed in
the site and less than 3,500 kg of metals were released through the weir. The only
inorganic to have greater than 1,000 kg discharged was manganese, which had a total
influent of nearly 70,000 kg and a total discharge of roughly 2,700 kg, resulting in a
retention of 96 percent. Selenium had the next lowest retention of inorganics, 97
percent. All other metals had retention of 99 to 100 percent.

Aluminum has a historic mean concentration in the Delaware River obtained from
the USEPA STORET database of 1.65 mg/L. The highest concentration of total aluminum
released from the weir throughout the study was 0.91 mg/L. Similarly, iron
concentrations released from the weir never exceed the STORET historic Delaware River
concentration of 1.86 mg/L. Clearly, neither aluminum nor iron concentrations present
exposures beyond ambient levels, and neither is associated with potential ecological risks.

3.3 TOTAL MAXIMUM DAILY LOAD

The effects of the Pedricktown discharge on the ambient contaminant
concentrations in the Delaware River were evaluated using methods similar to total
loadings of the CDF. Daily impacts were evaluated, because this allows a more
conservative assessment of potential risks to the environment. If we had considered
contaminant discharge to the river over the entire month-long period, the low flow of the
discharge {3.89*10° liters over the period of discharge) relative to the river flow (118.47
m¥sec or 1.02*10'° liters over the same 29 day period) might have masked potential
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contamination and daily high loads. The data discussed in this section are provided in
Appendix D of this report.

Daily cumulative impacts of the Pedricktown 'discharge were evaluated by
multiplying the daily contaminant concentrations of weir samples {each weir sample date
was considered representative of the surrounding three- or four-day time period) by the
daily discharge as measured with the flow meter. The discharge flow was measured in
the most intact and undisrupted discharge pipe of the three at the Pedricktown CDF. The
sampled flow was multiplied by three to account for the total flow from the discharge
pipes. Given the structure and potentially limited flow of the other pipes, this method of
estimating total discharge over-estimates the outflow. Thus, this method is believed to be
conservative in estimating potential impacts to the Delaware River.

The ambient river inorganic concentrations were determined using multiple data

. .
resources. The DRBC Toxics Management Pregram provided data on the total and

dissolved concentrations of copper, lead, and zinc, and the total mercury concentration
{Fikslin 1998). For other metals, data was taken from the USEPA database {USEPA
1999). When a sufficient amount of applicable data was available to draw reasonable
conclusions regarding appropriate ambient concentrations, the USEPA data were used.
The USEPA data collected from autumn sampling events later than 1985 {1990 for some
analytes) were used to obtain total concentrations of aluminum, cadmium, chromium, iron,
manganese, and silver. All other inorganic data used to approximate ambient river
concentrations came from the background data collected for this study. The mean
concentration of the four background samples was used,

Once the data were identified, the first part of this analysis required multiplying the
ambient river concentrations by the assumed river flow to obtain the daily river loading in
mg. River flow was determined from DRBC {1298), using a conservative, low flow rate of
118.47 m’/sec for the section of river where Pedricktown is located {Zone 5, DRBC
1998). Similarly, daily discharge loads were determined following the same methods used
to determine daily discharge for Section 3.2. Daily loading estimates of the river and
discharge are provided in Table D-1. Once both river and discharge concentrations were
converted to daily loadings, they were summed to determine the cumulative loading of
each analyte in the river following discharge from the CDF (Table D-2). Finally, the
cumulative loading was divided by the cumulative flow, the sum of the ambient river flow
and daily discharge flow, to obtain cumulative concentrations (Table D-3). For all
analytes, but the essential nutrients (calcium, magnesium, potassium, and sodium}, total
concentrations downstream of the Pedricktown discharge were not changed from ambient
river concentrations during most days of the CDF discharge. When changes in river
concentrations did occur, no water quality criteria were violated. Non-ortho coplanar PCB
loads were not analyzed with this method since the method did not indicate differences
between the method blank, background, weir, or discharge plume samples. Similarly, the

mono and di-ortho coplanar PCBs were not analyzed because none were detected in the
weir samples. '

The lack of a substantial change in river concentrations is indicative of the relative.
flows of the river and the weir discharge and the similarity between the ambient river and
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discharge plume sample results. The river flow was on the order of 10 billion L/day. The
discharge flow varied from 2 to 20 million L/day. Given the difference in the order of
magnitude of the flows (river flow is three to four orders of magnitude or one hundred to
one thousand times greater than the discharge flow), discharge concentrations had to be
greater than river concentrations by several orders of magnitude to have noticeable
cumulative impacts on river concentrations. Actual discharge concentrations were similar
to ambient river concentrations in nearly all circumstances. Therefore, this loadings
analysis suggests that minimal, if any, impacts resulted from the discharge of the
Pedricktown CDF during the period of maintenance dredging of the Marcus Hook reach of
the navigation channel.
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4. 0 SUMMARY

The results of the various methods of analysis used in this study indicate that the
discharge from the Pedricktown North CDF weir did not alter water quality within the
Delaware River or present environmental risks to the Delaware River biota. Comparisons
to water quality criteria indicated that concentrations in the discharge rarely exceeded
acute criteria during the study, suggesting that potential risks are low. Acute criteria are
the most appropriate screening criteria for the weir discharge data, because acute
exposures are considered limited-discharge exposures. Dredging occurs during a short
season, and typically individual CDFs are not used in consecutive years. Therefore, CDF
discharges are qualitatively different from typical point-source discharges, such as

industrial outfalls, because they are not used continuously for long periods of time. The
chranie ~ritaria nrn desioned to be nrotective of aauatic life nnnflnilnllelu axnosed to a
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concentration within a discharge source.

Analytes that exceeded DRBC water quality criteria were metals that are present in
background samples at levels similar to those in the weir and discharge plume. In
addition, samples rarely exceeded criteria by more than a factor of two. Given the
conservative assumptions that factor into all aspects of chemical analysis, these methods
are designed to be protective of the environment. Comparisons to criteria often overstate,
not understate, the potential for risks to occur. Water quality criteria are defined as levels
that are protective of human health and the environment, and exceedance of criteria do
not necessarily indicate impacts to individuals would occur, and population-level impacts
from infrequent, low-level exceedances are unlikely. Typically under USEPA Guidelines for
Risk Assessment, site-related contaminant exceedances that result in Environmental
Effects Quotients, or the amount by which samples exceed water quality criteria, of less
than 10 are not considered to be likely to cause significant impacts to the environment.

Estimations of inputs to the disposal site relative to the discharge from the weir
indicated that the Pedricktown North CDF was over 95 percent efficient at trapping
contaminants found in the Marcus Hook range sediments. VOCs were not detected in
influent or weir samples, and although a few pesticides were detected in influent samples,
none were detected at the weir. Mass balance calculations suggested that approximately
7.0 kg of PCBs were pumped into the site and only 0.02 kg were refeased back into the
river through the weir; therefore resulting in a 97.2 percent retention of PCBs. The site
was also highly efficient at sequestering heavy metals from the estuary. In total about
3.6 million kg of metals were introduced into the CDF and only 3,500 kg were released
throughout the discharge period. Approximately 99 percent of the contaminants
introduced to the site and 90 percent of those released from the weir were the metals,
aluminum, iron, and manganese, which are among the most common naturally occurring
elements.

The results of the daily chemical load analysis indicate that daily impacts on
ambient river metals concentrations were very small; often no change resulted from the
Pedricktown North COF discharge. Where changes in river concentrations did occur, no
water quality criteria were violated. The conditions that were assumed for the daily
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chemical load analysis were highly conservative in many ways. Flow used for ambient
river conditions were the lowest available estimates, which could potentially overstate the
impacts of the CDF discharge. Since no impacts were determined under these conditions,
it is unlikely that impacts would result under less conservative conditions. In addition,
under the Delaware River Philadelphia to the Sea sediment PCB analysis (Burton 1997),
the sediment in the portion of the Delaware River navigational channel surrounding the
Marcus Hook area was found to have the highest concentrations of PCBs in the
Phitadelphia to the Sea navigational channel. Since the current channel maintenance
operation dredged this portion of the channel and did not produce significant impacts to
the environment, it is unlikely that less-contaminated sediments would produce impacts.
These findings provide additional evidence that contaminants, particularly metals and
PCBs, in CDF weir discharges are unlikely to cause environmental impacts to the river.

Finally, it is important to consider, as is mentioned in DNREC {1988}, that these
results, while conservative in a number of ways, are applicable only to this CDF,.
Properties of the CDF, such as size, vegetation, and cell structure, play an important role
in determining flow through the CDF. It is possible that, given a higher flow or lower
residence time, another CDF might have greater contaminant concentrations in the
discharge, even if less contaminated sediment was placed in the site. It is also possible
that the size, structure, and retention capabilities of the Pedricktown North CDF were
beyond what would have been necessary to sequester contaminants from the dredged
material. The Pedricktown North CDF has clearly been demonstrated to be highly

effective in sequestering contaminants, and may provide a model for management of other
CDFs.

These questions can be answered by further investigating the relationship between
bulk sediment, influent, COF properties, and discharge. As we gain data and knowledge
describing this relationship, we can highlight key properties of CDFs that may define the
ability of a COF to regulate the potential impacts of dredged material to the environment.
This study of the maintenance dredging of the Marcus Hook reach of the Philadelphia to
the Sea navigational channel and placement of material into the Pedricktown CDF shows

that Delaware River navigational channel sediments can be dredged with no resulting
harmful impacts to the environment.
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Inorganics Laboratory Results
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ENnvIrRosYsTEMS, INC.
INORGANICS DATA REPORTING SHEET

Versar

Date Sampled: 10/15/98

Date Recelved: 10/16/98

Project: PACOE Pedricktown
Client1D: INLET 101598
LabiD 98102567
Matrix Totat
Unit (mgiL)
Parameter Method

Aluminum 200.7 567
Antimony 200.7 0.400
Arsenic 206.2 <0.010
Barlum 200.7 413
Beryllium 200.7 0.031
Cadmium 200.7 0.069
Calcium 200.7 147 -
Chromium - 200.7 1.87
Cobalt 200.7 0.646
Copper 200.7 1.28
Iron 200.7 4080
Lead 239.2 2.28
Magnesium 200.7 239
Manganese 200.7 7.0
Mercury 2451 0.0178
Nickel 200.7 1.60
Potassium 200.7 74.4
Selenlum 270.2 0.0018
Silver 200.7 0.052
Sodium 200.7 275
Thallium 279.2 <0.001
Vanadium 200.7 2.01
Zinc 200.7 10.7

iICP Analysis Date:
Mercury Analysis Date:
GFAA Analysis Date:

BLANK LCS
BLK 1105 LCS 1105
Water Water
{(mg/L) {mglL)
<0.007 0.211
<0.019 0.215
<0.010 0.018
<0.001 0.201
<0.001 0.204
<0.002 0.207
0.283 0.203
<0.002 0.187
<0.006 D.194
<0,002 0.187
0.015 0.211
<0.001 0.020
0,031 0.224
<0.001 0.199
<0.0002 0.0047
<0.002 0.202
0.086 0.901
<0.001 0.020
<0.002 0.051
<0.100 0.202
<0.001 0.018
<0.003 0.200
<0.002 0.201
Envirosystems, Inc

% Recovery

106
108
90

101
102
104
102

o4

97
94
108
100
112
100
94
101
20
100
102
101
100
101

12/17/08
11/6/98
11/20/98

RL
0.007
0.019
0.010
0.001
0.001
0.002
0.001
0.002
0.006
0.002
0.005

0.001
0.001

oW B

0.001
0.0002
0.002
0.051
0.001
0.002

- 0.100

Fa W ata Y |

0.001
0.003
0.002

9200 Rumsey Road Sulte B102, Columbia MD 21045 (410) 5640330 Fax (410) 740-8006
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EnvirosysTteEms, INc.

{

9200 Aumsey Road - Suite B102 « Columbia, Maryland 21045-1934
Phone (410) 964-0330 ¢ Fax (410) 740-9306

Email: info@envsystems.com » Webpage: www.envsystems.com/envsys

w9

A
J
L\ C'U;&
December 18, 1998

LY\
Erin Klingebiel
Versar, Inc.
9200 Rumsey Road
Columbia, MD 21045-1934

Re: ENVSYS Report #R9812372

Enclosed is the Analytical Data Report for the sample received
November 25, 1998 for VOC analysis. This sample has been

analyzed according to U.S. EPA protocol and Chain of Custody
instructions.

Please do not hesitate to call if you have questions, comments  or
require additional information.

Sincerely,

S .. S

UM

Mohan Khare, Ph.,D.
President/CEOQ

MK/cmc
Enclosures

—
[
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1A EPA SAMPLE NO. .}
VOLATILE ORGANICS ANALYSIS DATA SHEET
H I
! BGiiis ' E
-.ab Name: ENVIRODSYSTEMS Contract: H Pos
—ab Code: ENVSYS Case No.: V1125 8AS No. : SD& No. : ‘ B
4
Matrix: {seoil/water) WATER Lab Sample ID: 98113044 )
¥
Sample wt/vol: 5.0 {(g/mL) ML lL.ab File 1D: 113044 i
Level: (low/med) LOW : Date Received: 11/25/98 -
7% Moisture: not dec. Date Analyzed: 11/23/98 i
GC Column: RTX-502.2 1ID: 0. 330 (mm) Dilution Factar: 1.0 1
Soil Extract Volume: {ul) Soil Aliquot VYolume: {ul)
| CONCENTRATION UNITS: , g
CAS NO. COMPOUND {ug/L or wg/Kg) UG/L Q 24
H ! H
} 74-87-3—~———cormae Chloromethane t io v
| 74-B83-9——————==—— Bromomethane H 10 1L
I 75-01-4—————=w===¥inyl Chloride H 10 149
{ 75-00-3~———wv———— Chloroethane { 10 11U
} 75-09-2————————— Methylene Chloride t 10 |
1 &7-684—1————————— Acetone H 10 v
} 75-15-0—~——-——m0ee Carbon Disvulfide ' 10 i
i 75-3%-4————— i1, 1~Dichloroethene ' 10 3}
{ 79-34-3—————====1, 1~-DichloToethane H 10 iV
} 540-59-0=we————= 1,2-Dichloroethene (total)___ ! 10 v
| 87-66-3-=—r—mm—e Chloroform ' 10 U
1 107-06-2———~———— 1.2-Dichloroethane H 10 U
} 78-93-3————r———e 2~Butanone H 10 1V
! 71-55-4———————1,1,1-Trichlorocethane H 10 1V
! 56-23~F——————m—m—— Carbon Tetrachloride H 16 v
! 75-27-4~———~————Byomodichloromethane_ H 10 1V
i 78-87~0--—-————u 1,2-Dichloropropane i 10 IV
! 10061-01-3———uee cis—1.,3-Dichloropropene H 10 IV
! 79-01-6 Trichloroethene_ ! 10 v
i 124-48~j~=—————=Dibromochioromethane i io v
t 79-00-5 1,1,2-Trichloroethane H 10 1V
! 71-43-2————=———— Benzene H i0 1V
¢ 10061-02-4~—~=-——trans—1, 3-Dichloropropene____ !} 10 v
{ 79-25-2 Bromoform H 10 U
{ 108-10-1———-——— 4-Methyl—-2-Pentanone I 10 iU
}1 591-78-5—=—~—-—-——2-Hexanone H 10 iU
} 127-18-4—~———=«—=Tgtrachloroethene H 10 U
! 79-34=5———r————— 1,1.2: 2~Tetrachloroethane H 10 1V
{ 108-88-3——=———-—Toluene H io0 1Iu
{ 108-90~-7———w——— Chlorobentene H 10 11U
I 100-41-4-———=meu Ethylbenzene $ 10 v
I 100-42-5-~——-=-~-8tyrene ! 10 U
!} 1330-20-7—-~———-Xylene (total) | 10 U
} -1 H
FORM I VOA oLMo3. € |




@ EnxvirosysteEms, Inc.

L _

INORGANICS DATA REPORTING SHEET

Versar
Date Sampled: 11/16/98 ICP Analysis Date:
Date Received: 11/30/88 Mercury Analysis Date:
Project: PACOE Pedricktown GFAA Analysis Date:
Client ID: BG 1116 WEIR 1116 MIX 1118 BG 1119
LabID 98113052 98113053 98113054 98113055
Matrix Total Total Total ~ Total
Unit . (mgl) {mgL) (mglL) (mgiL)
Parameter Method
Aluminum 200.7 0.425 0.380 0.446 0.340
Antimony 200.7 <0.019 <0.019 0.033 0.041
Arsenic 206.2 <0.010 <0.010 <0.010 <0.010
Barium 200.7 0.042 0.092 0.034 0.039
Beryllium 200.7 <0.001 <0.001 <0.001 <0.001
Cadmium 2007 <0.002 0.004 0.004 0.004
Calcium 200.7 51.3 111 44.5 54.5
Chromium - 2007 <0.002 <0,002 <0.002 <0.002
Cobait 200.7 <0.006 <0.006 <0.006 <0.006
Copper 200.7 0.046 <0002 <0.002 0.011
Iron 200.7 0.596 0.840 0.779 0.485
Lead 239.2 <0.001 <0.001 <0.001 <0.001
Magnesium 200.7 99,2 80.8 65.1 110
Manganese 200.7 <0.001 7.44 0.220 <0.001
Mercury 2451 <0,0002 <0.0002 <0.0002 <0.0002
Nickel 200.7 <0.002 0.056 - <(.002 <0.002
Potassium 200.7 2717 19.9 . 16.8 278
Selenium 270.2 0.0033 <0.001 0.0015 0.0043
SHver 200.7 <0.002 <0.002 0.006 0.006
Sodium 200.7 793 222 486 913
Thallium 279.2 <0.001 <0.001 <0.001 <0.001
Vanadium 200.7 <0.003 <0.003 <0.003 . <0.003
Zine 200.7 0.008 0.264 0.018 0.005

Envirosystems, inc

9200 Rumsey Road Sulte B102, Columbia MD 21045 (410) 9640330 Fax (410) 7408306

1217108
11/6/98
1119/29

RL
0.007
0.019
0.010
0.001
0.001
0.002
0.001
0.002
0.006
0.002
0.005
0.001
0.001
0.001

0.0002
0.002
0.051
0.001
0.002
0.100
0.001
0.003
0.002



EnvirosysteMS, INC.

INORGANICS DATA REPORTING SHEET

Versar

Date Sampled;: 11/2/98 ICP Analysis Date
Date Received: 11/13/98 Mercury Analysis Date:
Project: PACOE Pedricktown GFAA Analysis Date:
Client ID: MIX 1102 BLANK LCS
Lab ID 98112893  BLK 1117 LCS 1117
Matrix Total Water Water
Unit ‘ {mg/L.) (mg/L) (mgL)
Parameter Method % Recovery
Aluminum 200.7 0.982 0.011 0.223 112

"~ Antimony 200.7 <0,019 <0.019 0.217 109
Arsenic 206.2 <0.010 <0.010 0.020 100
Barlum 200.7 0.047 <0.001 0.190 95
Berylllum 200.7 <0.001 <0.001 0.204 102
Cadmium 200.7 <0.002 <0.002 0.204 102
Calcijum 200.7 80.6 0.657 0.196 98
Chromium 200.7 <0.002 <0.002 0.194 97
Cobalt 200.7 <0.008 <0.006 0.198 99
Copper : 200.7 <0.002 <0.002 0.199 100
Iron 200.7 1.24 0.017 0.22 110
Lead 239.2 <0.001 <0.001 0.020 100
Magnesium 200.7 65,7 0.030 0.208 104
Manganese 200.7 2,68 <0,001 0.200 100
Mercury 2451  <0.0002 <0.0002 0.0043 86
Nickel 200.7 0.026 <0.002 . 0205 . 103
Potassium 200.7 18.0 0.062 0.934 93
Selenlum 270.2 <0.001 _ <0.001 0.020 100
Silver 200.7 <0.002 - <0.002 0.052 104
Soadium 200.7 440 <Q.100 0.229 115
Thallium 279.2 <0.001 <0.001 0.018 90
Vanadium 200.7 <0.003 <0.003 0.203 . 102
Zinc 200.7 0.176 <0.002 0.196 o8

Envirosystems, inc
9200 Rumsey Road Sulte B102, Columbla MD 21045 (410) 984-0330 Fax (410)

1211798
11/6/98
11/20/98

RL
0.007
0.019
0.010
0.001
0.001
0.002
0.001
0.002
0.006
0.002
0.005
0.001
0.001
0.001

0.0002
0.002
0.051
0.001
0,002
0.100
0.001
0.003
0.002

740-9008
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@ Envirosystems, Inc.
: INORGANICS DATA REPORTING SHEET

Versar
Date Sampled:  11/5/98 ICP Analysis Date:
Date Received: 11/13/98 Mercury Analysis Date:
Project: PACOE Pedricktown GFAA Analysis Date:
Client ID: MIX 1109 MIX 110598 INLET 110598 WEIR 110598
LabID 98112887 98112888 98112889 98112890
Matrix Total Total Total ~ Total
Unit \ (mg/L) (mgh) (mg/L) (mofL)
Parameter Method
Aluminum 200.7 1.19 1.22 . se7 0.885
Antimony 200.7 <0.019 <0.019 0.580 <0.019
Arsenic 206.2 <0.010 <0.010 <0.010 <0.010
Barium 200.7 0.041 0.055 6.18 0.102
Beryllium 200.7 <0.001 <0.001 0.029 <0.001
Cadmium 200.7 <0.002 <0.002 0.079 <0.002
. Calcium 200.7 453 60.0 334 111
Chromium 200.7 <0.002 <0.002 2.00 <0.002
Cobalt 200.7 <0.006 <0.006 0.844 <0.006
Copper 200.7 <0.002 0.012 1.48 <0.002
Iron 200.7 1.36 2.78 1470 1.34
Lead 239.2 <0.001 <0.001 224 <0.001
Magnesium 200.7 65.4 53.6 349 75.0
Manganese 200.7 0.084 267 144 8.08
Mercury 245.1 <0.0002 <0.0002 <0.0002 - <0.0002
Nickel 200.7 0.008 0.027 1.73 0.056
Potassium 200.7 - 20.2 14.1 111 15.4
Selenium 270.2 0.0023 0.0013 0.0033 <0.001
Siilver 200.7 0.004 <0.002 0.063 <0.002
Sodium 200.7 700 458 352 440
Thallium 279.2 <0.001 <0.001 = <0.001 <0.001
Vanadium 200.7 0.005 <0.003 2.14 . <0.003
Zinc 200.7 0.018 0.137 10.1 0.257

Enviresystems, Inc
. 9200 Rumsey Road Sulte B102, Cofumbia MD 21045 (410) 984-0330 Fax (410) 740-9308

11/20/98
11/18/98
11/20/98

RL
0.007
0.019
0.010
0.001
0.001
0.002
0.001
0.002
0.006
0.002
0.005
0.001
0.001
0.001

0.0002
0.002
0.051
0.001
0.002
0.100
0.001
0.003
0.002



EnvirosysTEMmS, InC.

Date Sampled: 11/12/98

Date Received: 11/13/98

Project: PACOE Pedricktown
Client 1D: MIX 1112
tabID 98112883
Matrix Total
Unit (mg/L)
Parameter Method

Aluminum 200.7 1.60
Antimony 200.7 <0.019
Arsenlc 206.2 <0.010
Barium 200.7 0.086
Beryllium 200.7 <0.001
Cadmium 200.7 <0.002
Calcium 200.7 89.3
Chromium 200.7 <0.002
Cobalt 200.7 <0.006
Copper 200.7 <0.,002
Iron 200.7 2.60
Lead 239.2 <0,001
Magnesium 200.7 73.9
Manganese 200.7 5.16
Mercury 2451 <0.0002
Nickel 200.7 0.037
Potassium 200.7 21.4
Selenium 270.2 0.0016
Silver 200.7 <0.002
Sodlum 200.7 405
Thalllum 279.2 <0,001
Vanadium 200.7 <0.003
Zinc 200.7 0.209

9200 Rumsey Road Sulte B102, Columbia MD 21045 (410) 964-0330 Fax {410) 740-8308

Versar

WEIR 1112
98112884
Total

(mghL)

0.740
<0.019
<0.010

0.105
<0,001
<0.002

115
<0.002
<0,006
«<0,002

1.13
<0.001

79.1

8.76
<0.0002

0.056

17.3

0.002
<0.002

361
<0.001
<0.003

0.267

Envirosystems, Inc

INORGANICS DATA REPORTING SHEET

ICP Analysis Date:
Mercury Analysis Date:
GFAA Analysis Date:

BG 1112 WEIR 1109

98112885 08112886
Total Total
{mg/L) (mg/L)
8.57 0.910
<0.019 <0.019
<0,010 <0,010
0.078 0.143
<0.001 <0.001
<0.002 <0.002
91.3 117
0.018 <0.002
<(,006 <0.006
0.018 <0.002
12.5 1.67
<0.001 <0.001
91.3 80.1
0.476 9.10
<0.0002 <0.0002
0.018 0.054
27.7 15.1
0.0072 0.0012
<0.002 <0.002
867 462
<0.001 <0.001
0.028 ~ <D.003
0,004 0.192

11/20/98
11/18/98
11/20/98

RL
0.007
0.019

0.01
0.001
0.001
0.002
0.001
0.002
0.006
0.002
0.005
0.001
0.001
0.001

0.0002

0.002
0.051
0.001
0.002
0.100
0.001
0.003
0.002

e
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| @ Ervirosystems, Inc.

INORGANICS DATA REPORTING SHEET

Versar
Date Sampled:  11/3/98 ICP Analysis Date:
Date Recejved: 11/3/98 Mercury Analysis Date;
Project: PACOE Pedricktown GFAA Analysis Date:
; Client 1D: BG 102998 INLET 101598 MIX 102998 WEIR 102998
i Lab ID 98112754 98112755 98112756 98112757
Matrix Tolal Total Total Total
Unit ‘ (molL) (mo/l) (mgit) {mg/L)
Parameter Method
Aluminum 200.7 0.217 663 9.24 0.750
Antimony 2007 <0019 <0019 <0018 <0.018
Arsenic 206.2 <0.010 <0.010 <0.610 <0.010
Barium 200.7 0.033 3.54 0.083 0.036
Beryllium 2007 <0.001 <0.001 <0.001 <0.001
Cadmium 200.7 0.024 C.078 0.007 0.004
. Calcium 200.7 44 4 169 40.9 175
Chromium 200.7 <0.002 2.26 0.017 0.003
Cobalt 200.7 <0.006 0.778 <0.006 <0.006
Copper 200.7 <0.0G2 1.832 0.090 0.013
fron 200.7 0.611 127 12.6 0.638
Lead 239.2 0.002 279 0.003 <0.001
Magnesium 200.7 47.4 275 47.7 104
iianganese 200.7 <0001 9.70 0.762 5.66
Mercury 2451 <0.0002 0.0211 <0.0002 <0.0002
Nickel 2007 0.003 1.77 0.019 0.063
Potassium 200.7 21.6 8.52 15.0 19.4
Selenium 270.2 0.0033 0.0014 0.0014 <0.001
Silver 200.7 0.011 <0.002 0.004 <0.002
Sodium 200.7 621 83.3 502 330
Thallium 279.2 <0.001 <0.001 <0.001 <0.001
Vanadjum 200.7 <0.003 236 0.023 . <0.003
Zinc 200.7 0.048 12.1 0.142 0.578
Envirosystems, Inc

B200 Rumsey Road Sute B102, Columbla MD 21045 (410) 2640630 Fax (410) 740-9206

®

11/20/98
11/6/098
11/20/08

RL
0.007

nNen
SAE -

0.010
0.001
0.001

~ e
SRV, §F]

0.001
0.002
0.006
0.002
0.005
0.001
0.001
0.001
0.0002
0.002
0.051
0.001
0.002
0.100
0.001
0.003
0.002



EnxvirosysteEMmS, Inc.

INORGANICS DATA REPORTING SHEET

Date Sampled: 11/3/98

Date Received: 11/3/98

Project: PACOE Pedricktown
Client 1D: INLET 102698
Lab 1D 98112750
Matrix Total ~
Unit {mgiL)
Parameter Method

Aluminum 200.7 625
Antimony 200.7 0.400
Arsenic 206.2 <0.010
Barium 200.7 1.82
Beryllium 200.7 0.043
Cadmium 200.7 0.080
Calcium 200.7 199
Chromium 200.7 213
Cobalt 200.7 0.801
Copper 200.7 1.59
Iron 200.7 1260
Lead 239.2 3.35
Magnesium 200.7 290
Manganese 200.7 9.70
Mercury 245.1 0.0237
Nickel 200.7 1.71
Potassium 200.7 85.2
Selenium 270.2 0.0018
Sitver 200.7 0.058
Sodium -200.7 56.0
Thalflum 279.2 <0.001
Vanadium 200.7 1.92
Zinc 200.7 12.4

9200 Rumsey Road Sule B102, Columbia MD 21045 (410) 964-0330 Fax {410) 740-8308

‘Versar

INLET 1102 WEIR 1102

98112751
TJotal

(mgiL)

577
0.540
0.013

1.72
0.037
0.071

154

2.05
0.713

1.14

1140

2.66

260
0.023

0.0139
0.009
76.5
0.0018
0.052

131

<0.001

2.01

10.7

Envirosystems, Inc

ICP Analysis Date:
Mercury Analysis Date:
GFAA Analysis Date:

98112753
Total
{mg/L)

0.738
<0.019
<0.010

0.049
<0.001
<0,002

139
<0.002
<0,006

0.015

0.776
<0,001

86.4
4.86
<0.0002

0.051

15.7
<0.001
<0.002

678
<0.001
<0.003

0.414

RL
0.007
0.019
0.010
0.001
0.001
0.002
0.001
0.002
0.006
0.002
0.005
0.001
0.001
0.001
0.0002
0.002
0.051
0.001
0.002
0.100
0.001
0.003
0.002

11/20/98
11/6/98
11/20/98

L+

v




- @ Envirosystewms, Inc.

INORGANICS DATA REPORTING SHEET

Versar
Date Sampled: 11/16/98 ICP Analysis Date: 12/17/98
Date Received: 11/30/88 Mercury Analysis Date;  11/6/98
Project: PACOE Pedrickiown GFAA Analysis Date:  1/19/99
Client ID: WEIR 1119 MIX 1119 WEIR 1124 EB 112598
tabiD 98113056 98113057 98113058 98113059
Matrix Total Total Total Total
Unit . (mgfL} (mg/L) (mglL) {mg/L)
Parameter Method . RL
Aluminum 200,7 0.214 0.471 0.268 <0.007 0.007
Antimony 200.7 <0.019 0.626 <0.019 <0.019 0.019
Arsenic 206.2 <0.010 <0.010 <0,010 <0.010 0.010
Barium 200.7 0.084 . 0.032 0.075 <0.001 0.001
Beryllium 200.7 <0.001 <0.001 <0.001 <0.001 0.001
Cadmium 200.7 0.004 0.003 0.005 0.003 0.002
. Calcium 200.7 118 453 137 0.500 0.001
Chromium 200.7 0.010 <0.002 <0.002 0.005 0.002
Cobalt 2007 <0.006 <0.008 <0.006 <0.006 0.006
Copper 200.7 <0.002 <0.002 <0.002 <0.002 0.002
Iron 200.7 0656 Q.721 . 0.727 0.008 ~0.005
Lead 239.2 <0.001 <0.001 <0.001 <0.001 0.001
Magnesijum 200.7 86.7 73.9 a7.1 0.087 0.001
Manganese 200.7 8.67 <0.001 11.5 0.009 0.001
Mercury 2451 <0.0002 <Q.0002 <0.0002 <0.0002 0.0002
Nickei 200.7 0.062 «<0.002 - 0.071 <0.002 0.002
Potassium 200.7 17.0 18.0 155 0.195 0.051
Selenium 270.2 <0.001 0.0033 <0.001 <0.001 0.001
Silver 200.7 <0.002 0.008 <0.002 <0.002 0.002
Sodium 200.7 208 568 227 <0.100 0.100
Thallium 279.2 <0.001 <0.001 <0.001 <0.001 0.001
Vanadium 200.7 <0.003 <0,003 <0.003 . <0,003 ~ 0.003
Zinc 200.7 0.216 0.008 - 0.349 <0.002 0.002
Envirosystems, Inc

({.

9200 Rumsey Road Sulte 8102, Columbia MD 21045 (410) 0840330 Fax (410) 7409308




EnNvirosysTEMS, INc.

INORGANICS DATA REPORTING SHEET

Date Sampled: N/A
Date Received: N/A

Project: PACOE Pedricktown
Client ID: BLANK
Lab ID BLK 1209
Matrix Water
Unit (mg/L)
Parameter Method

Aluminum 200.7 <0.007
Antimony 200.7 <0.019
Arsenic 206.2 <0.010
Barium 200.7 <0.001
Beryllium 200.7 <0.001
Cadmium 200.7 <0.002
Calcium 200.7 0.572
Chromium 200.7 <0.002
Cobalt 200.7 <0.006
Copper 200.7 <0.002
Iron 200.7 <0.005
Lead 239.2 <0.001
Magnesium 200.7 0.047
Manganese 200.7 <0.001
Mercury 2451 <0.0002
Nickel 200.7 <0.002
Potassium 200.7 0.099
Selenium 270.2 <0,001
Sliver 200.7 <0.002
Sodium 200.7 <0.100
Thalllum 279.2 <0.001
Vanadium 200.7 <0.003
Zinc 200.7 0.006

Versar

LCS
LCS 1209
Water
(mgiL)

0.203
0.211
0.023
0.203
0.205
0,208
0.216
0.194
0.200
0.203
0.189
0.021
0.232
0.203

0.0045
0.208

1.01
0.020
0.050
0.205
0.020
0.201
0.205

Envirosystems, Inc

ICP Analysis Date:
Mercury Analysis Date:
GFAA Analysis Date:

% Recovery
102
106
115
102
103
104
108
97
100
102
o5
105
116
102

103
101
100
100
103
100
101
103

€200 Rumsey Road Sulte 8102, Columbla MD 21045 (410) 9640330 Fax (410) 740-8308

12/17/98
11/6/98
1/19/99

RL
0.007
0.019
0.010
0.001
0.001
0.002
0.001
0.002
0.006
0.002
0.005
0.001
0.001
0.001

0.0002
0.002
0.051
0.001
0.002
0.100
0.001
0.003
0.002
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INORGANICS DATA REPORTING SHEET
Prepared for: :
Versar, Inc.
By:
Envirosystems, Inc.

CYANIDE

Method: 9010
Analysis Date: 11/16/98

Units: mg/L
Client ID LabIiD Date Samp. Date Rec. .
INLET 102698 98112750 10/26/98  11/3/98 <0.010
Lab Blank <0.010
Blank Spike (LCS) 0.092
Spike Recovery 92%

Enviresystems, inc
9200 Rumsey Road Suite B102, Columbia MD 21045 (410) 984-0330 Fax (41(3) 740-8006



INORGANICS DATA REPORTING SHEET
Prepared for:
Versar, Inc.
By:
Envirosystems, inc.

CYANIDE
Method: 9010
Analysis Date: 11/16/98

Units: mg/l.
Client ID LabIlD Date Samp. Date Rec.
MIX 1112 98112883 11/12/98 11/13/98 <0010
WEIR 1112 958112884 11/12/98  11/13/98 <0.010
BG 1112 98112885  14/12/98 11/13/98 <0.010
WEIR 1109 98112886  11/9/98  11/13/98 <Q.010
MIX. 1109 98112887  11/9/98  11/13/98 <0.010
MIX 110598 98112888 11/9/98  11/13/98 <(0.010
INLET 110598 98112889 11/5/98  11/13/98 0.045
WEIR 110598 98112890  11/5/98  11/13/98 <0.010
Lak Blank «<0.010
Blank Spike (LCS) _ 0.092
Spike Recovery 92%

Envirosystems, Inc
5200 Rumsey Road Sults B102, Columbia MD 21045 (410) 864-0330 Fax (410) 740-8308
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INORGANICS DATA REPORTING SHEET
Prepared for: :
Versar, Inc.
By:
Envirosystems, Inc,

CYANIDE
Method: 8010
Analysis Date: 11/16/98

Units: mg/l
Client 1D LabID Date Samp. Date Rec.
WEIR 1102 98112891  11/2/98  11/13/98 <0.010
INLET 1102 981128982 11/2/98  11/13/98 0.016
MiX 1102 08112893  11/2/98  1113/98 0.017
Lab Blank : <0.010
Blank Spike (LCS) 0.092
Spike Recovery 82%

Envirosystems, Inc
9200 Rumsey Road Sulte B102, Columbla MD 21045 (410) 964-0330 Fax (410) 740-9306



INORGANICS DATA REPORTING SHEET
Prepared for:
Versar, Inc.
By:
Enviresystems, Inc.

CYANIDE _ ,
Method: 9010 :
Analysis Date:  11/30/98

Units: mg/L
Client ID LabID Date Samp. Date Rec.
=BG 1116 98113052  11/16/98  11/30/98 <0.010 :
~WEIR 1116 98113053  11/16/98  11/30/98 <0.010 '
=MIX 1118 98113054 11/116/98 11/30/98  <0.010 o
*BG 1119 98113055 11/19/98 11/30/98  <0.010
=WEIR 1118 98113056  11/19/98  11/30/98 <0.010
=MIX 1119 98113057  11/19/98 11/30/98  <0.010
~WEIR 1124 53113058  11/24/98  11/30/98 <D.010
-EB 112598 98113059  11/25/88 11/30/98 <0,010
Lab Blank <0.010
Blank Spike (LCS) 0.086
Spike Recovery 86%

Envirosystsms, Inc
200 Rumsey Road Sulte B102, Columbla MD 21045 {410) §64-0330 Fax (410) 740-6308




® EnvirRosysTeMS, INC.

INORGANICS DATA REPORTING SHEET

Versar
Date Sampled:  11/3/98 ICP Analysis Date: 11/20/98
Date Recejved: 11/3/98 Mercury Analysis Date:  11/6/98
Project: PACOE Pedricktown GFAA Analysis Date: 11/20/98
Client ID: MIX 1102 WEIR 1102 BG 102998 MIX 102998
Lab D 98112752 98112753 98112754 98112756
Matrix Dissolved Dissolved  Dissolved Dissolved
Unit ‘ {mg/} {(mg/L} {mg/L} (Mgt}
Parameter Method RL
Aluminum 200.7 0.488 0.166 1.80 0.613 0,007
Antimony 200.7 <0.015 <G.019 <0.019 <0.019 0.079
Arsenic 206.2 <0.010 <0.010 <0.010 <0.010 0.010
Barium 200.7 0.044 0.045 0.041 0.042 0.001
Beryllium 200.7 <0.001 <0.001 <(.001 <0,001 0.001
Cadmium 2007  <0.002 <0.002 0.015 0.003 0.002
. Calcium 200.7 82.0 147 45.4 37.6 0.001
Chromium 200.7 <0.002 <0.002 <0.002 <0.002 0.002
Cobalt 200.7 <Q0.,008 <Q.006 <0.006 <0.006 0.006
Copper 200.7 0.040 0.008 0.014 C.014 0.002
Iron 200.7 0.493 0.135 2.05 2.60 0.005
Lead 239.2 <0.001 <0.001 0.003 0.001 0.001
Magnesium 200.7 66.5 B I 71.3 43.1 0.001
Manganese 200.7 261 491 <0.001 0.380 0.001
Mercury 2451 <0.0002 <0.,0002 <0.0002 <0.0002 0.0002
Nickel 200.7 0.024 0.047 . 0.006 0.006 0.002
Potassium 200.7 15.3 16.5 216 13.8 0.051
Selenium 270.2 0.0012 <0,001 0.0014 <0.001% 0.001
Silver 200.7 <0.002 <0.002 <0.002 <0.002 0.002
Sodium 200.7 370 379 661 445 0.100
Thallium 279.2 <0.001 <0.001 <0.001 <0.001 0.001
Vanadium 200.7 <0.003 <0.003 <0.003 . <0.003 0.003
Zinc 200.7 0.187 0375 0.026 0.087 0.002

Envirosystems, inc

2200 Rumenv Rnad Quita R4Y? Columhis MDY HOAS (AGMN ORA YYWY Caw FA4N0\ 74N 0N
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Enxvirosystems, Inc.
INORGANICS DATA REPORTING SHEET

Versar
Date Sampled: 11/3/08 ICP Analysis Date:  11/20/98
Date Received: 11/3/98 Mercury Analysis Date:  11/6/98
Project: PACOE Pedricktown GFAA Analysis Date: 11/20/98
Client ID: WEIR 102998 BLANK LCsS
LabID 98112757 BLK 1105 LCS 1105
Matrix Dissolved Water Water
Unit - (mgl) (mgiL) (mghL)
Parameter Method % Recovery RL
Aluminum 200.7 0.295 <0.007 0.211 106 0.007 y
| Antimony 200.7 <0.019 <0.019 0.215 108 0.019
| Arsenic 206.2 <0.010 <0.010 0.018 90 0.010
Barium 200.7 0.024 <0.001 0.201 101 0.001
Beryllium 200.7 <0.001 <0.001 0.204 102 0.001
Cadmium 200.7 0.005 <0.002 0.207 104 0.002
Calclum 200.7 140 0.283 0.203 102 0.001 :
Chromium 200.7 <0.002 <0.002 0.187 94 0.002
| Cobalt 200.7 <0.006 <0.008 0.194 g7 0.006 7
Copper 200.7 0.018 <0.002 0.187 04 0.002 :
Iron 200.7 0.305 0.015 0.211 106 0.005
Lead 239.2 <0.001 <0.001 0.020 100 0.001 1
Magnesium 200.7 69.5 0.031 0.224 112 - o.001 :
Manganese 200.7 3.96 <0.001 0.198 100 0.001
Mercury 245.1 <0.0002 <0.0002  0.0047 94 0.0002 _ R
Nickel 200.7 0.048 <0.002 . 0.202 101 0.002
Potassium 200.7 12.5 0.086 0.901 20 0.051
Selenium 270.2 <0.001 <0.001 0.020 100 0.001
Silver 200.7 <0.002 <0.002 0.051 102 0.002
Sodium 200.7 286 <0.100 0.202 101 0.100
Thallium 279.2 <0.001 <0.001 0.018 20 0.001
Vanadium 200.7 0.car <0.003 0.200 . 100 0.003
‘ Zinc 200.7 0.518 <0.002 0.201 101 0.002

Envirosystems, inc
‘ 9200 Rumsey Road Sulte B102, Columbia MD 21045 (410) 9684-0330 Fax (410) 740-8308




® Exvirosystewms, Inc.

INORGANICS DATA REPORTING SHEET

Versar

Date Sampled: 11/12/98 ICP Analysis Date:  11/20/98
Date Received: 11/13/98 Mercury Analysis Date:  11/18/98
Project: PACOE Pedricktown GFAA Analysis Date:  11/20/98
Client ID: MIX 1112 WEIR 1112 BG 1112 WEIR 1109
Lab ID 98112883 98112884 98112885 93112886
Matrix Dissolved Dissolved Dissolved Dissolved
Unit _ (mo/ll) (mgL) (mgiL) (mgiL)
Parameter Method RL
Aluminum 200.7 1.68 0.656 0.139 0.893 0.007
Antimony 200.7 <0.019 <0.019 <0.019 <0.019 0.018
Arsenic 206.2 <0.010 <0.010 <0.010 <0.010 0.010
Barium 200.7 0.067 0.101 0.031 0.133 0.001
Beryllivm 200.7 <0.001 <0.001 <0.001 <0.001 0.001
Cadmium 200.7 <0.002 <0.002 <0.002 <0.002 0.002

@ cacium 200.7 175 115 50.8 114 0.001
Chromium 200.7 <0.002 0.005 <0.002 <0.002 0.002
Cobalt 200.7 <0.006 <0.006 <0.006 <0.006 0.006
Copper 200.7 0.046 <0.002 0.007 0.011 . 0.002
Iron 200.7 2.36 0.762 0.126 1.52 0.005
Lead 2392 <0.001 <Q.001 <0001 <0.001 0.001
Magnesium 200.7 69.5 77.9 87.1 77.8 c.001
Manganese 200.7 3.21 6.59 «<0.001 B8.37 0.001
Mercury 2451 °  <0.0002 <0.0002 <0,0002 <0.0002 0.0002
Nickel 200.7 0.030 0.044 0.006 0.057 0.002
Potassium 200.7 19.4 17.3 249 14.0 0.051
Selenium 270.2 0.0012 <0.001 0.004 <0001 0.001
Silver 200.7 <0.002 <0.002 <0.002 <0.002 0.002
Sodium 200.7 454 423 850 418 0.100
Thallium 279.2 <0.001 <0.001 <0.001 «0,001 0.001
Vanadium 200.7 <(.003 <0.003 <0.003 . <0.003 0.003
Zinc 200.7 0.135 0.263 0.021 0.194 0.002

: Envirosystems, Inc

. £200 Rumsey Road Sulte B102, Columbla MD 21045 (410) 9640330 Fax (410) 7405008




EnvirosysTeMS, INcC.
INORGANICS DATA REPORTING SHEET

Versar
Date Sampled:  11/5/98 ICP Analysis Date:
Date Received: 11/13/98 Mercury Analysis Date:
Project: PACOE Pedricktown GFAA Analysis Date:
Client ID: MIX 1109 MIX 110588 INLET 110598 WEIR 110598
Lab ID 98112887 98112888 98112889 98112890
Matrix Dissolved Dissolved Dissolved Dissolved
Unit . {mp/L) {mgi.j {mg/L) {mg/L)
Parameter Method
Aluminum 200.7 0.273 0.314 0.387 0.480
Antimony 200.7 <0.019 <0.019 <0.019 <0.019
Arsenic 206.2 <0.010 <0.010 <0.010 <0.010
Barium 200.7 0.032 0.044 0.267 0.096
Beryllium 200.7 <0.001 <0.001 <0.001 <0.001
Cadmium 200.7 <0.002 <0.002 <0.002 <(.002
Calcium - 200.7 44.7 58.4 101 117
Chromium 2007 <0.002 <0.002 0.003 - <0.002
Cobalt 200.7 <0.006 <0.006 <Q.006 <Q.006
Copper 200.7 0.011 0.004 0.018 0.035
fron 200.7 0.282 0.344 3.66 0.596
Lead 239.2 <0.001 <0.001 <0.001 <0.001
Magnesium 200.7 64.5 55.1 75.4 79.3
Manganese 200.7 0.042 1.68 9.96 7.78
Mercury 245.1 <0D.0002 <0.0002 <0.0002 <0.0002
Nickel 200.7 - 0.005 0.013 0.046 0.055
Potassium 200.7 19.2 14.5 14.3 15.3
Selenium 270.2 0.0014 0.0012 0.0023 <0.001
Silver 200.7 <0.002 <0.002 <0,002 <0.002
Sodium 200.7 678 449 454 344
Thallium 279.2 <0.001 <0.001 <0.001 <0.001
Vanadium 200.7 <0.003 <0.003 <0.003 . <0.003
Zinc 200.7 0.015 0.064 0.019 0.251

Envirosystems, Inc
9200 Rumsey Road Suite B102, Columbia MD 21045 (410) 564-0330 Fax (410) 740-8308

11/20/08
1118/98
11/20/98

RL
0.007
0.019
0.010
0.001
0.001
0.002
0.001
0.002
0.008
0.002
0.005
0.001
0.001
0.001

0.0002
0.002
0.051
0.001
0.002
0.100
0.001
0.003
0.002
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- @ Envmrosystems, Inc,

INORGANICS DATA REPORTING SHEET

Versar
Date Sampled: N/A ICP Analysis Date:  11/20/98
Date Received: N/A Mercury Analysis Date: * 11/18/98
Project: PACOE Pedricktown GFAA Analysis Date:  11/20/98
Client iD: ' BLANK LCS
Lab ID BLK 1117 1.CS 1117
Matrix Water Water
Unit ‘ (mo/L) (mg/L)
Parameter Method % Recovery RL
Aluminum 200.7 0.011 0.223 112 0.007
Antimony 200.7 <0012 C.217 109 0.019
Arsenic 206.2 <0.010 0.022 110 0.001
Barium 200.7 <0.001 0.190 _ o5 0.001
Beryllium 200.7 <0.001 0.204 102 0.001
Cadmium 200.7 <0.002 0.204 102 0.002
@ ccum 200.7 0.657 0.196 98 0.001
Chromium 200.7 <0.002 0.194 a7 0.002
Cobalt 200.7 <0.006 0.198 99 0.006
Copper 200.7 <0.002 0.198 100 0.002
Iron 200.7 0.017 0.22 110 0.005
Lead 239.2 <Q.001 0.020 100 0.001
Magnesium 200.7 0.030 0.208 104 0.001
Manganese 200.7 <0.001 0.200 100 0.001
Mercury 2451 <0,0002 0.0043 85 0.0002
Nickel 200.7 <0.002 0.205 - 103 . 0.002
Potassium 200.7 0.062 0.934 23 - 0,051
Selenlum  270.2 <0.001 0.020 100 0.001
Silver 200.7 <0.002 0.052 104 0.002
Sodium 200.7 <0.100 0.229 115 0.100
Thaltium 279.2 <0.001 0.018 90 0.001
Vanadium 200.7 <0.003 0.203 102 . 0.003
Zinc 200.7 <0.002 0.196 o8 0.002
. Envirosystems, Inc

_ $200 Rumsey Road Suke B102, Columbia MD 21045 (410} 984-0000 Fax (410) 7400008




EnviRosysTEMS, INC.

INORGANICS DATA REPORTING SHEET

Versar
Date Sampled: 11/16/98 ICP Analysis Date:
Date Received: 11/30/98 Mercury Analysis Date:
Project: PACOE Pedrickiown GFAA Analysis Date:
Cilent ID: BG 1116 WEIR 1116 MIX 1116 BG 1119
Lab ID 98113052 98113053 98113054 98113055
“Matrix Dissolved Dissolved Dissolved Dissolved
Unit ' (mgh) (mglL) (mghL) (mg/hL)
Parameter Method :
Aluminum 200.7 0.057 0.126 0.051 0.084
Antimony 200.7 <0.019 0.025 <0.018 <0.019
Arsenic 206.2 <0.010 <0.010 <0.010 <0.010
Barium 200.7 0.033 0.084 0.032 0.038
Beryllium 200.7 <0.001 <0.001 <0.001 <0.001
Cadmium 2007 <0.002 0.004 <0.002 0.004
Calcium 200.7 53.1 117 44.0 56.1
Chromium 200.7 <0.002 <0.002 <0.002 0.009
Cobalt 200.7 <0.006 <0.006 <0.006 <0.008
Copper 2007 <(.002 0.003 <0.002 <0.002
Iron 200.7 0.027 0.285 0.058 0.034
Lead 239.2 <0,001 <0.001 <0.001 <0.001
Magnesium 200.7 101 84.4 64.7 114
Manganese 2007 <0.001 6.91 0.181 <0.001
Mercury 2451 <0.0002 <0.0002 <0,0002 <0.0002
Nickel 200.7 <0.002 0.059 - <0.002 0.007
Potassium 200.7 285 175 18.0 31.0
Selenium 270.2 0.0029 <0.001 0.0016 0.003
Sllver 200.7 <0,002 <0002 <0.002 0.009
Sodium 200.7 89.0 232 500 961
Thallium 279.2 <0.001 <0,001 <0.001 <0.001
Vanadium 200.7 <0.003 <0.003 <0.003 . <0.003
Zinc 200.7 0.012 0.248 0.018 0.006

Envirosystems, Inc
8200 Rumsey Road Sulte B102, Columbia MD 21045 (410) 984-0330 Fax {410) 740-9308

12117/68
11/6/98
1/19/99

RL
0.007
0.019
0.010
0.001
0.001
0.002
0.001
0.002
0.006
0.002
0.005
0.001
0.001
0.001

0.0002
0.002
0.051
0.001
0.002
0.100
0.001

' 0.003
0.002
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® Exnvirosystems, Inc.

INORGANICS DATA REPORTING SHEET

Versar

Date Sampled: 11/16/98 ICP Analysis Date: 12/17/98
Date Received: 11/30/98 Mercury Analysis Date:  11/6/98
Project: PACOE Pedricktown 'GFAA Analysis Date:  1/19/99
Client ID: WEIR 1119 MIX 1119 WEIR 1124 EB 1125988
LabiD 98113056 98113057 98113058 98113059
Matrix Dissclved Dissolved Dissolved Dissolved
Unit » (mg/L) (mg/L) (mght) {mgA.}
Parameter Method RL
Aluminum 200.7 0.099 0.096 0.135 <0.001 0.007
Antimony 200.7 <0.019 <0.019 <0019 <0.019 0.019
Arsenic 206.2 <0.010 <0.010 <0.010 <0.010 0.010
Barium 200.7 0.082 0.034 0.075 <0.001 0.001
Beryllium 200.7 <0.001 - <0.001 <0.001 <0.001 0.001
Cadmilum 200.7 <0.002 <0.002 <0.002 <0.002 0.002

. Calcium 200.7 113 44.7 134 0.474 0.001
Chromium 200.7 <0,002 <0.002 <0.002 <0.002 0.002
Cobalt 200.7 - <0.006 <0.008 <0.006 <0.006 0.008
Copper 200.7 0.046 <0.002 0.007 <0.002 0.002
iron 200.7 0.284 . 0.060 0.292 <0.005 0.005
Lead 239.2 <0.001 <0.001 <0.001 <0.001 0.001
Magnesium 200.7 - 834 73.1 95.1 0.053 0.001
Manganese 200.7 8.67 <0.001 122 0.005 0.001
Mercury 2451 - <0.0002. <0,0002 <0.0002 <0,0002 0.0002
Nickel 200.7 0.051 0.044 . 0.078 <0.002 0.002
Potassium 200.7 © 18,0 20.6 17.7 0.175 0.051
Selenlum 270.2 <0.001 0.0017 <0.001 <0.001 0.001
Silver 200.7 <0.002 <0.002 <0.002 <0.002 0.002
Sodium 200.7 242 581 242 0.378 0.100
Thallium 279.2 <0.001 <0.001 <0.001 <0.001 0.001
Vanadium 200.7 <(0.003 <0.003 <0.003 . <0.003 0.003
Zinc 200.7 0,203 0.009 0.333 <0.002 0.002

Envirosystems, Inc
. 5200 Rumsey Road Sulte B102, Columbia MD 21045 (410) 584-0330 Fax {410) 740-6308




Appendix B

Wersan.

Pedricktown North Confined Disposal Facility Volatile Organics,
Semi-Volatile Organics, and Pesticides Laboratory Results



Login #L981’1 KEMRON ]!'.NVIRON.TAL SERVICES .-,

MNovember 3, 1998 02:49 pm

Product: B08lP - Organochlorine Pesticides

.Lab Sample ID: L9810411-01 Dil. e: N/A Sample Weight: N/A
Client Sample ID: INLET 101598/WATER coC Info: W/A Extract Volume: N/A
Site/Work ID: PEDERICKTON : .
Matrix: Water Date Collected: 10/15/98 % Solid: N/A
TCLP Extract Date: N/A Instrument: HP9 Method: 8081A\3510C
Extract Date: 10/21/98 Analyst: ECL Run ID: R54908
Analysis Date: 10/25/98 Time: Lab File ID: 871 Batch : WG48282
CAS # Compound Units Result Qualifiers RL Dilutien
319-84-6 Alpha-BHC....utuoueernunnnnnannnnss e ug/L ND 0.06 1.2
319-85-7 beta-BHC........ PNt reee e ug/L ND 0.06 1.2
319-86-8 delta-BHC.......... St et teaa et ae e ug/L ND 0.06 1.2
56~89-9 gamma-BHC (Lindane)..............00uun. vee. ug/L ND 0.06 1.2
76-44-8 Heptachlor...... O e ug/L ND 0.06 1.2
309-00-2 Aldrin.,.......... e e ug/L ND 0.06 1.2
1024-57-3 Heptachlor epoxide.....,. b vt ee et ug/L ND 0.06 1.2
959-98-8 Endosulfan I........ e e et a e ug/L ND 0.06 1.2
60-57-1 Dieldrin................. b et et ug/L ND 0.12 1.2
72-55-9  4,4'-DDE.. st rvttnenrrnnannnscananeenanin ug/L 0.056 J 0.12 1.2
72-20-8 Endrin.......... et ug/L ND 0.12 1.2
33213-65-9 Endosulfan Il..........eoveevemmnmun. e ug/L ND 0,12 1.2
72-54-8 4,4'-DDD............ e e ettt ug/L 0.48 0,12 1.2
1031-07-8 Endosulfan sulfate........coveemmmromnnnnn. ug/L ND 0.12 1.2
50-29-3 4,4'-DDT......... e ettt ug/L 0.056 J 0.12 1.2
72-43-5 MethoxychloX.........uuiieenrnnnnenncnanns ug/L ND 0.60 1.2
53494-70-5 Endrin ketcne.......... et aeera e Ceeaas ug/L ND 0.12 1.2
7421-93-4 Endrin aldehyde.........covivinieenennnnnnn ug/L ND 0.12 1.2
5103-71-9 alpha Chlordane..........ocuvvemmnnnnnnn, ug/L ND 0.06 1.2
5103-74-2 gamma Chlordane...... e reeee e, ug/L ND 0.06 1.2
8001-35-2 TOXaPheIE. ..t ittt st e er s mennaennnnnsenens ug/L ND 1.2 1.2
SURROGATES- In Percent Recovery: .
: 2,4,5,6-Tetrachloro-m-xylene............... 15.2 { 13 ~ 154%)
Decachlorobiphenyl..... .. ... nnnenn.. 36.0 { 25 - 140%)

RL = Reporting Limic
Page 3 of 8



wogin #L9810411

Jovember 3,

1598 02:49 pm

Product: 827-TCL -~ TCL Semivolatiles

KEMRON ENVIRONMENTAL SERVICES

.Lab Sample ID: L9810411-01 Dil, Type: N/A Sample Weight:
Client Sample ID: INLET 101598/WATER COC Info: N/A Extract Volume:

Site/Work ID: PEDERICKTON
Matrix: Water Date Collected: 10/15/98 % Solid:

ICLP Extract Date: N/A Instrument: HPMS3 Method: 8270C\3510C
Extract Date: 10/22/98 , Analyst: MDC Run ID: R55194
Analysis Date: 10/24/98 Time: 16:34 Lab File ID: 14779 Batch : WG48211

CAS # Compound Units Regult Qualifiers RL Dilution
108-95-2 Phenol........uevvvneees Ceeereraere s Vaeans ug/L ND 15 2.9
111-44-4 Bis(2-Chloroethyl)ether..... Ceresenas b ug/L ND 15 2.9
95-57-8 2-Chlorophenol.......... Ceetiaraaaaa e ug/L ND 15 2.9
541-73-1 1,3-Dichlorcbenzene............. et ug/L ND 15 2.9
106-46-7 1,4-Dichlorobenzene...... Cirereseanan e ug/L ND 15 2.9
85-50-1 1,2-Dichlorobenzene...... Cerraareeaen ceeean ug/L ND 15 2.9
95-48-7 2-Meth%%fhenol. ....... et risareereran Cerean ug/L ND 15 2.9
108-60-1 bis{2-Chloroiscpropyllether............. ug/L ND 15 2.9
106-44-5 4-Methylphenol............. Cherve e veeres ug/L ND 15 2.9
621-64-7 N-Nitroso-di-n-propylamine................. ug/L KD 15 2.9
67-72-1 Hexachloroethane............cc0uvus e ug/L ND 15 2.9
98-95-3 Nitrobenzene........ P § 1< 14 7 ND 15 2.9
78-59~1 TIsophorone........... ettt as et veeeee ug/L ¥D 15 2.9
88-75-5 2-Nitrophenol..............ivevvenn feveeaa ug/L ND 15 2.9
105-67-9 2,4-Dimethylphenol........ e eramen e ug/L KD 15 2.9
111-91-1 Bla(2-Chlor0ethoxI)Methane.... ....... - ug/L ND 15 2.9
120-83-2 2,4-Dichlorophenol............. e et ug/L ND 15 2.9
120-82-1 1,2,4-Trichlorobenzene......oovvivinunnnnn. ug/L ND 15 2.9
91-20-3 Naphthalene............. Ceeneanes e ug/L ND 15 2.9
106-47-8 4-Chloroaniline.........vcvvvvumunnn. e ug/L 'ND 15 2.9
B7-68-3 Hexachlorcbutadiene............evv... eve... ug/L ND 15 2.9
59-50-7 4-Chloro-3-methylphencl......oeveveeenuenn. ug/L ND 15 2.9
81-57-6 2-Methylnaphthalene.................. . .. ug/L ND 15 2.9
77-47-4 Hexachlorocyclopentadiene......... fe e ug/L ND . 15 2.9
88-06-2 2,4,6-Trichleorophenol................ e ug/L ND 15 2.9
95-95-4 2,4,5-Trichlorophenol........ocou.n.. e ug/L ND 73 2.9
81-58-7 2-Chloronaphthalene.............. ceaene ug/L ND 15 2.9
88-74-4 2-Nitroaniline.........v.vivenvunennn e ug/L ND 73 2.9
131-11~3 Dimethylphthalate............ e . ug/L ND 15 2.9
208-96-8 Acenaphthylene........... e eretaen e ug/L ND 15 2.9
606-20-2 2,6-Dinitrotoluene........... IR ADDD ug/L ND 15 2.9
99-09-2 3-Nitroaniline.......... S N ug/L ND 73 2.9
83-32-9 Acenaphthene.............. et e aee ug/L ND 15 2.9
51-28-5 2,4-Dinitrophenol......... e ug/L ND 73 2.9
100-02-7 4-Nitrophenol............ et ug/L ND 73 2.9
132-64-9 Dibenzofuran.............. ettt ug/L ND 15 2.9
121-14-2 2,4-Dinitrotoluene......vovvveveuieivnnnnes . ug/L ND 15 2.9
84-66-2 Diethylphthalate........... feeaeae s v ug/L ND 15 %-9
7005-72-3 4-Chlorophenyl-phenyl ether................ ug/L ND 15 -9

L = Reporting Limit
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KEMRON Enviro ial Services
109 starl Park
Marietta, Ohlo 45750

thone: (740) 373-4071

Versar, Inc. Login #:
9200 Rumsey Road Report Date:
Columbia, MD 21045-1934 Work ID:

] Date Received:
Attention: William Burton

PO Number:
Account Number: VERSAR-MD-331

SAMPLE IDENTIFICATION

Sample
Number

Sample

Sample
L Number

Desgcription

19810411
11/03/98
PEDERICKTON

.10/16/98

Sample
Description

L9810411-01 INLET 101598/WATER L9810411-02

INLET 101598/SEDIMENT

All results on solids/sludges are reported on a dry weight basis, where applicable,

unless otherwise specified.

This report shall not be reproduced,

except in full, without the written approval of KEMRON.

NYSDOH ELAP ID: 10861

ﬂ/w(%. Z%W

Certified By
David L. Bumgarner

ENVIRONMENTAL SERVICES



gin #L9810411 KEMRON ENVIRONMENTAL SERVICES
wwember 3, 1998 02:49 pm

 Lab Sample ID: L9810411-01 Matrix: Water
.ient Sample ID: INLET 101598/WATER Collected: 10/15/98 0915 coc Info: N/A

Site/Work ID: PEDERICKTON

Analysis
\alyte Units Result Qualifiers RL pil 'Type Analyst Date Time Method
ranide, Total...... e mg/L 0.024 0.01 1 N/A JWRE 10/21/98 09:00 9010B\9014
Product: 808-PCB-W - PCB's (Water)

Lab Sample ID: L9810411-01 Dil. e: N/A Sample Weight: N/A

31Len§ Sample ID: INLET 101598/WATER COC Info: N/A Extract Volume: N/A
Site/Work ID: PEDERICKTON i
Matrix: Water Date Collected: 10/15/98 ¥ Solid: N/A
JLP Extract Date: N/A Instrument: HP10 Method: 8082\3510C
BExtract Date: 10/21/98 Analyst: CDB Run ID: RS54794

Analysis Date: 10/22/98 Time: 20:53 Lab File ID: 068R0101 Batch : WG48155

CAS # Compound Units Result Qualifiers RL pilution
l2674-11-2 Aroclor-1016....... e et e e e veesssn. ug/L ND 0.60 1.2
L1104-28-2 Aroclor-1221......c 0000 revenaconcns seaesan . ug/L ND 0.60 1.2
l1141-16-5 Aroclor-1232....... I ¢ = 747 ND 0.60 1.2
33469-21-9 Aroclor-1242......... Ciraeere e veerense. ug/L ND 0.60 1.2
12672-29-6 Aroclor-1248........cc00vue- e .... ug/L ND 0.60 %-%
L1097-69-1 Aroclor-1254.......... Ceer e a e eenee.  Ug/L ND 1.2 i.Z
L1096-82-5 Aroclor-1260...... e tteennn Ceretes e vee.. ug/L ND 1.2 -

SURROGATES- In Percent Recovery:
-2,4,5,6-Tetrachloro-m-xylene.............«. 16.90 { 13 - 154%)
Decachlorobiphenyl.............. e 27.7 ( 25 - 140%)

» = Reporting Limit

Page 2 of 8
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Login #L9810Q KEMRON mmom.)u. SERVICES .
November 3, 1998 02:49 pm '

Product: B827-TCL - TCL Semivolatiles

.Lab Sample ID: L9810411-01 Dil. Tyge: N/A Sample Weight: N/A
Client Sample ID: INLET 101598/WATER CoC Info: N/A Extract Volume: N/A
Site/Work ID: PEDERICKTON _
Matrix: Water " Date Collected: 10/15/98 % Solid: N/A
TCLP Extract Date: N/A Instrument: HPMS3 Method: 8270C\3510C
Extract Date: 10/22/98 Aralyst: MDC Run ID: R55194
Analysis Date: 10/24/98 Time: 16:34 Lab File ID: 14779 . Batch : WG48211
CAS # Compound Units . Result Qualifiers RL Pilution
86-73-7 Fluorene..,........ chenees Sttt e ug/L ND 15 2.9
100-01-6 4-Nitroaniline.............. N ug/L ND 73 2.9
534-52-1 4,6-Dinitro-2-methylphenol................. ug/L ND 73 2.9
86-30-6 N-Nitrosodiphenylamine..................... ug/L ND 15 2.9
101-55-3 4-Bromophenyl-phenylether.................. ug/L ND 15 2.9
118-74-1 Hexachlorobenzen®. . ........oveuvevuennennnnns ug/L ND 15 2.9
87-86-5 Pentachlorophenol......... et ara e ug/L ND 73 2.9
85-01-8 Phenanthrene..,......... e e ug/L ND 15 2.9
120-12-7 AnLhracen@.......:iv.vcceeovmnonn. Cereeeaaaa, ug/L ND 15 2.9
86-74-8 Carbazole.......... e eree e e enaaee ug/L ND 15 2.9
B4-74-2 Di-N-ButKlphthalate.. ............. Ve esas e ug/L ND 15 2.9
206-44-0 Fluoranthene.,............. et tear ey ug/L ND 15 2.9
129-00-0 Pyrene........., G et eeres i i ug/L ND 15 2.9
85-68-7 Butylbenz lphthalate............cviivuvnnn. ug/L ~ ND 15 2.9
91-84-1 3,3'-Dichlorobenzidine............ e ug/L ND 29 2.9
56-55-3 Benzo{ajanthracene............oeeuu.. e ug/L ND 15 2.9
218~01-9 CRhrysene............ceuceuvvnnns. e e ug/L ND 15 2.9
117-81-7 bis(2-Eth lhexyl)ghthalate..... ...... veve.. ug/L ND 15 2.9
117-84-0 D1-n-oct¥ phthalate............ e e aeaen ug/L ND 15 2.9
205-99-2 Benzo(b)fluoranthene.............cconvuun.. ug/L ND 15 2.9
207-08-9 Benzol(k)fluoranthene..... et r e ug/L ND 15 2.9
50-32-8 Benzo(a)pgrene ......... ettt et et ug/L ND 15 2.9
193-39-5 Indeno(l,2,3-cd)pyrene. ...veveennreerrnnnn. ug/L ND 15 2.9
53-70-3 Dibenzo(a,h)Anthracene........ et e, ug/L ND. 15 2.9
191-24-2 Benzo(g,h,i)Perylene............. e ug/L ND 15 2.9
SURROGATES- In Percent Recovery:
2-Fluorophenol....... th e re e e e e, 10.5 *SMI { 21 - 100%)
Phenol-dS. ... ... ..... ... . it iirrirnnnnnsn 10.0 SMI { 10 - 94%)
Nitrobenzene-dS. .....ccovvvnvnrnnnneens e 13.0 *SMI { 35 - 114%)
2-Fluorobiphenyl. .. ....ccittiirinnrennnnnns 3.80 *SMI { 43 - 116%)
2,4,6-Tribromophenol............... e 3.70 +*5MI { 10 - 123%)
P-Terphenyl-dia...........cciiiiirrnnnnn. 2.90 *gMI { 33 - 141%)

L = Reporting Limit
Page 5 of 8



gin #L9810411 KEMRON ENVIRONMENTAL SERVICES
vember 2, 1998 02:45 pm

Product: 826-TCL - TCL Volatiles

.Lab Sample ID: L9810411-01 Dil. Type: N/A Sample Weight: N/A
lient Sample ID: INLET 101598 /WATER coC Info: N/A Extract Volume: N/A
Site/Work ;D: PEDERICKTON .
Matrix: Water Date Collected: 10/15/98 ‘ : % Solid: N/A
LP Extract Date: N/A Instrument: HPMS6 Method: 8260B
Extract Date: N/A Apnalyst: CMS Run ID: R55412
Analysis Date: 10/28/98 Time: 20:18 Lab File ID: 6VE11054 Batch : WG48541
CAs # Compound : Units Result Qualifiere RL Dilution
74-87-3 Chloromethane.........cvvvvsvvsvsvenroase.. ug/L ND 10 1
74-83-9 Bromomethane.............c.eeeuvnnanraacans ug/L ND 10 1
75-01-4 Vinyl chloride....... et ee. ug/L ND 10 1
75-00-3 Chlorcethane...... ettt e, e ug/L ND 10 1
'75-09-2 Methylene chloride....... Crerreraes vevesns ug/L ND 5.0 1
67-64-1 ACELON. .......cceveensnneresoncaaranoensns ug/L ND 10 1
75-15-0 Carbon disulfide........cciiiiierrre..s .. ug/L ND 5.0 1
75-35-4 1,l1-Dichloroethene.......ccvvevrrronroccnss ug/L ND 5.0 1
75-34-3 1,1-Dichlorcethane.........covvvvens e e ug/L ND 5.0 1
540-59-0 1,2-Dichloroethene (Total)......ccovrvun. .. ug/L ND 5.0 1
67-66-3 Chloroform.......... Ciereererarasneasasecse UG/L ND 5.0 1
107-06-2 1,2-Dichloroethane.........ovvvvrinnrnns.ns ug/L ND 5.0 1
78-93-3 2-Butanone........ Ch et eer e ug/L ND 10 1
71-55-6 1,1,1-Trichloroethane................. veve. ug/L ND 5.0 1
56-23-5 Carbon tetrachloride.......cvovvevrmencnenns ug/L ND 5.0 1
75-27-4 Bromodichloromethane........oevensas e ug/L ND 5.0 1
78-87-5 1,2-Dichloropropane.......ciccessnssnsnsa ... ug/L ND 5.0 1
0061-01-5 cis~1,3-Dichloropropene.......c.cvvvevrvvaeen ug/L ND 5.0 1
79-01-6 Trichlorocethene............ i ug/L ND 5.0 1
124-48-1 Dibromochloromethane........ e eri e, ug/L ND 5.0 1
79-00-5 1,1,2-Trichloroethane... ... .ccevvreunesenn ug/L ND 5.0 1
71-43-2 Benzene...... e eveenea Cheeeeeer e . ug/L ND 5.0 1
0061-02-6 trans-1,3-Dichloropropene....... P ug/L ND 5.0 1
75-25-2 Bromoform........ e neereeneres ittt ug/L ND 5.0 1
108-10-1 4-Methyl-2-pentanone........... Cetieaa s ug/L : ND 10 i
591-78-6 2-HeXallON€........:+ . e et ug/L ND 10 1
127-18-4 Tetrachloroethene........ Creeneaeens eeerses ug/L ND 5.0 1
79-34-5 1,1,2,2-Tetrachloroethane........... e . ug/L ND 5.0 1
108-88-3 Toluene..... Ceeiea. eeneeaes e reaee ey ug/L ND 5.0 1
108-9%0-7 Chlorobenzene...... eveeeaas i ereeaans wee.. ug/L ND 5.0 :
100-41-4 Ethyl benzene......... Ceeeemeiieita ey ug/L ND 5.0 1
100-42-5 Styrene.......... et it ug/L ND 5 g 1
1330-20-7 Xylenes, Total....... e erare e s ug/L ND 5.
SURROGATES~ In Percent Recovery:
Dibromoflucromethane., . . ..o vvcasereaannns " 89.8 { 86 - 118%)
1,2-Dichloroethane-d4.....ccvvvvuvnn- ceeen 98.6 { 80 - 120%)
Toluene-d8......... T ereaees Cee e 94.2 { 88 - 110%)
p-Bromofluorobenzene............ era ey 96.4 { 86 - 115%)

= Reporting Limit
Page 6 of 8
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Login #Lselo’ KEMRON zwmomc.lu. SERVICES .
November 3, 1258 02:49 pm .
_Lab Sample ID: L95810411-02 Matrix: Soil ¥ Solid: 26
Cl:l.ent; Sample ID: INLET 101598 /SEDIMENT Collected: 10/15/98 0915 COC Info: N/A
Site/Work ID: PEDERICKTON
. Analysis
Analyte Units Result Qualifiers RL Dil Type Analyst Date Time Method
Percent Solids........... eree.. % WL, 26 1.0 1 N/A DKM 10/27/98 14:20 D2216-90
Product: 826-TCL - TCL Volatiles
,Lab Sample ID: L9810411-02 Dil, : N/A Sample Weight: N/A
Client Sample ID: INLET 101598/SEDIMENT COoC Info: N/A Extract Volume: N/A
Site/Work ID: PEDERICKTON | '
Matrix: Soil Date Collected: 10/15/98 % Solid: 26
ICLP Extract Date: N/A Instrument: HPMS6 Method: 8260B
Extract Date: N/A Analyst: CMS Run ID: R55205
Analysis Date: 10/26/98 Time: 16:43 Lab File ID: 6VE10981 Batch : WG48389
CAS # Compound Units Result Qualifiers RL Dilution
74-87-3 Chloromethane.,...,..... S ereraresen v ug/kg ND 38 1
74-83-9 Bromomethane...... e T rr e ug/kg ND 38 1
75-01-4 Vinyl chloride....... ettt ug/kg ND 38 1
75-00-3 Chloroethane......... et aeeen Ceeeearaa ug/kg ND 38 1
75-09-2 Methylene chloride........... tveeneas e ug/kg ND 19 1
67-64-1 Acetone..,......... et e aaeeeseaa ug/kg 76 38 1
75-15-0 Carbon disulfide........vevveunnnennennnnn. ug/kg ND 19 1
75-35-4 1,1-Dichloroethene..........ovuveverennnnen ug/kg ND 19 1
75-34-3 1,1-Dichlorocethane........ Ch ot tsace e ug/kg ND 19 1
540-59-0 1,2-Dichlorcethene (Total)...... e eeee. Ug/kg ND 19 1
67-66-3 Chloroferm........... B e et ra et ug/kg ND 19 1
107-06-2 1, 2-Dichlorcethane. .. .voeerrrinerneneereneenn ug/kg ND 19 1
78-93-3 2-BUtANONe. .........coitiinrriennennnanennn. ug/kg ND 38 1
71-55-6 " 1,1,1-Trichlorocethane,............ccuuvuvon.. ug/kg ND 19 1
56-23-5 Carbon tetrachloride.............coruunnns ug/kg ND 19 1
75-27-4 Bromodichloromethane......... Ce e et ug/kg ND 19 1
78-87-5 1,2-Dichloropropane................. Ceeeens ug/kg ND 19 1
10061-01-5 cis-1,3-Dichloropropene..............c..... ug/kg ND 19 1
79-01-6 Trichioroethene.......... .. . . . 110 ug/kg ND 19 1
124-48-1 Dibromochloromethane. .......ccvveverenneenn. ug/kg ND 19 1
79-00-5 1,1,2-Trichloroethane......vvvvvermvrnennn. ug/kg ND 13 1
T1l-43-2 BONZOIO. .t . v v vt rnnesnnneeennneennennnnennn ug/kg ND 19 1
10061-02-6 trans-1,3-Dichloropropene.................. ug/kg ND 19 1
75-25-2 Bromoform. . ... ..., '. et iinnnetarenenrnsenes ug/kg ND 1% 1

L = Reporting Limit
Page 7 of 8




ogin #L9810411 KEMRON ENVIRONMENTAL SERVICES
ovember 3, 1998 02:49 pm .

Product: 826-TCL -« TCL Volatiles

Lab Sample ID: L9810411-02 Dil. Tyge: N/a Sample Weight: N/A
Client Sample ID: INLET 101598/SEDIMENT cocC Info: N/A Extract Volume: N/A
Site/Work ID: PEDERICKTON . .
Matrix: sSoll bate Cellected: 10/15/98 ¥ Solid: 26
CLP Extract Date: N/A Instrument: HPMSé Method: 82&60B
Extract Date: N/A Analyst: CMS Run ID: R55205
Analysig Date: 10/26/98 Time: 16:43 Lab File ID: 6VE10981 Batch : WG48389
CAS # Compound Units Result Qualifiers RL Dilution
108-10-1 4-Methyl-2-pentanone..........cceevnnueevnen ug/kg ND 38 ]
591-78-6 2-HexXanone............. e ee et ug/kg ND 38 ]
127-18-4 Tetrachloroethene....... e eres e ug/kg ND 19 1
79-34-5 1,1,2,2-Tetrachloroethane........... e ug/kg ND 19 b!
108-88-3 TOlUGDE. . ivivvnrrnnncneonaenrennonnennanenss ug/kg ND 19 y|
108-90-7 Chlorcbenzene.............. e eeeenena ug/kg ND 19 1
100-41-4 Ethyl benzene............... Ch et teeaenaeeen ug/kg ND 19 p!
100-42-5 Styrene..... tee e e tee e Ceereaeaas ug/kg ND 19 1
1330-20-7 Xylenesg, Total.......... Ceeeiaeeaena veveses  ug/kg ND 19 ]
SURROGATES- In Percent Raecovery:
Dibromofluoromethane..... eenasar e 50.3 + ( 80 - 120%)
1,2-Dichloroethane-d4......cvveceennnnns - 52.6 * ( 80 - 120%)
Toluene-ds......... Fer it ter et Ceaeees 47.0 * ( 8L - 117%)
p-Bromofluorobenzene...... P beaas 36.6 * { 74 - 121%)

+ = Reporting Limit

Page 8 of 8




Order ¥#: 9&411

KEMRON EN wRONME.iL SERVICES

.’

November 3, 1998 02:49 pm WORK GROUPS
Work : Dil Date Run Run '
Group RunID Sample Type Matrix Product Method Analyst  Collected Date Time Department
WG48068 RS54908  L9810411-01 Water Organochlorine Pesticides B8081A\3510C ECL 15-0CT-1998 25-0CT-1998 Extraction
WG48069  RS4794  L9810411-01 Water PCB's (Water) 8082\3510C DB 15-0CT-1996 22-0CT-1998 20:53 Extraction
WG48090 R54652 LIB10411-01 Water Cyanide, Total 9010B\9014 JWR 15-0CT-1998 21-0CT-1998 09:00 Conventionals
WG48124 R551%94 L9810411-01 Water TCL Semivolatiles B270C\3510C MDC 15-0CT-1998 .24-0(.'1‘-1993 16:34 Extraction
WG48155 RS4794  L9810411-01 Water PCB's (Water) 8082\3510C coB 15-0CT-1998 22-0CT-199§ 20:53 Semivolatille - GC
WG48211 RS5154  L9810411-01 Water TCL Semivolatiles 8270C\3510C MDC 15-0CT-1998 24-0CT-1998 16:34 Semivolatile - GC/MS
WG48292  RS4908 L9810411-01 Water COrganochlorine Pesticides 8081A\3510C ECL 15-0CT-1598 25-0CT-1998 Semivolatile -~ GC
WG48389 RS5205  L9810412-02 Soil TCL Volatiles 82608 oMs 15-0CT-1998 26-0CT-1998 16:43 Volatile - GC/MS
WG48432 R55083 L9810411-02 Soil Percent Solids D2216-90 DKM 15-0CT-1998 27-0(3'!‘-1998 14:20 Conventionals
WG49541  RS5412  L9810411-01 Water TCL Volatiles 82608 CMS 15-0CT-1993 28-0CT-1998 20:18 Volatile - GC/MS

Page 1



KEMRON ANALYST LIST

Ohio Valley Laboratory

10/28/98

ALC - - Ann L. Clas:

BAD - - Becky A. Diehl
CEB - - Chad E. Barnes
CDB - - Christy D. Burton
CLH - . Chris .. Hurst
CMS .. Crylta]\ M. Stevens
CRC - - Carla R. Cochran
DIH - - Deanna L. Hesson
DKM - . Dewey K. Miller
DLN - - Deanna L. Norton
DLP - - Dorothy L. Payne
ECL - - Eric C. Lawson
FEH - - Fay E. Harmon
HV - -Hema Vi]asagar
JLH - - Janice L. Holland
JWR - - John W, Richaxds
JYH--JiY. Hu

KHA - - Kim H. Archer
KMS . . Kevin M. Stutler
KRA - - Katl:y R. Albertson
MDA - - Mike D. Albertson

MDC - - Michael D. Cochran
MES - - Mary E. Schiling
MLS - - Michael L. Schimmel
MMB - - Maren M. Beery
RDC - . Rehecca D. Cutlip
RDS - - Rebecea D. Sutton
REF . . Ron E. Fertile

REK - . Robert E. Kyer

RSS - - Regina S, Simmons
RWC - - Rodney W. Campbell
SJK - - Sm(].y J. Kinney

SIM - - Shawn J. Marshall
SLP - - Sheri L. Pfalzgraf
SLT - - Stephanie L. Tepe
SMW . - Shauna M. Welch
SPL - - Steve P. Learn

TTW - - Thomas J. Ware

TRS - - Todd R. Stack

VC - - Vicki Collier

VMN - - Vincent M. Nedeff
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. KEMRON Enviro.ntal Services, Inc. ‘ .
LIST OF VALID QUALIFIERS (qual)

Qualifier Description

(A)  See the report narrative

(B)  See the report narrative

(C)  See the report narrative

+ Correlation coefficient for the MSA is less than 0.995

< Less than

> Greater than

B Present in the method blank

C Confirmed by GC/MS

* © Surrogate or spike compound out of range

CG  Confluent growth

D The analyte was quantified at a secondary dilution factor
DL  Surrogate or spike was diluted out

E ° Estimated concentration due to sample matrix interference
F Present below nominal reporting limit (AFCEE only)

FL  Free liquid

I Semiquantitative result, out of instrument calibration range
J Present below nominal reporting limit

L Sample reporting limits elevated due to matrix interference
M Duplicate injection precision not met

Special Notes for Organic Analytes

kLN -

Acrolein and acrylonitrile by method 624 are semiquantitative screens only.
1,2-Diphenylhydrazine is unstable and is reported as azobenzene.
N-nitrosodiphenylamine cannot be separated from diphenylamine.
3-Methyphenol and 4-Methyphenol are unresolvable compounds.

m-Xylene and p-Xylene are unresolvable compounds.
The reporting limits for Appendix II/IX compounds by method 8270 are based on EPA estimated PQLs refc,rcnced in 40 CFR Part 264,

March 9, 1998

Qualifier

N
NA
ND
NF
NFL
NI
NR
NS

Description

Tentatively Identified Compound (TIC)

Not applicable

Not detected at or above the reporting limit (RL)
Not found

No free liquid

Non-ignitable

Analyte is not required to be analyzed

Not spiked

Concentration > 25% difference between the two GC
columns

Quantity not sufficient to perform analysis
Analyte exceeds regulatory limit -

Reanalysis confirms reported results

Reanalysis confirms sample matrix interference
Analyzed by method of standard addition

Sample matrix interference on surrogate

. Reported results are for spike compounds only
. Too numerous to count

Analyzed for but not detected
Post-digestion spike for furnace AA out of control limits
Can not be resolved from isomer. See below.

Appendix IX. They are not always achievable for every compound and are matrix dependent.
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KEMROQIVIRONMENTAL SERVICES - OVL

VOLATILE QUALITY CONTROL SUMMARY

6102698A.XLS
Workgroup #. WG48389 Run Date: 1072608  LCS2FLNM:  'NA LCSDF: 4
Method: 82604 Instrument ID: HPMS & SMPL Num: 10-465.07 SMPLDF:. 1
Malrhc  Soil BLK FLNM: 6BK10970  SMPL FLNM: 6VE10082 MSDF; 1
Unils:  ug/kg BLK2FLNM: NA MS FLNM: 8VE10993.D0 MSDDF:. 1
LCS FLNM: 6QC10891.0  MSD FLNM: 6VE10994.D
r———-——-—-T_.._._..._.__..E — ==
CONCENTRATION, PPB PERCENT RECOVERY PERCENT RPD
LCS Spike ' MS Spike LCS LCS Ms - M5 | Mms RPD
RDL | BLK BLK2 LGS LeS? Level SMPL Ms MSD  Llevel | LCS LCS2Z LCL UCL MS MsD Lot UcL ] RPD  ucCL
TaretAnegles uglcg 1 uglkg ugkg  ugkg ug’kg ug/kg ughkg = ughp ug’ky % % % % % % % %

Notes and Definilions:

RDLa Reporting Detection Limit
BLK= Method Blank

BLK2= Second Method Blank
LCS= Laboratory Conlrol Sample

LCS2= Second Laboratory Control Sample

SMPL= Sample Results

MS/MSD= Matrix Spike / Matrix Spike Duplicate

LCL= Lower Conirol Limit
UCLw= Upper Control Limil
RPO= Relalive Percenl Ciflerance

D

228

NDIE Mol Delecled
NA= Not Applicable

8260SL

' 780




KEMRON ENVIRONMENTAL SERVICES - OVL ' Page2of4

VOLATILE QUALITY CONTROL. SUMMARY . s1msgm
Workgroup #:. WG48389 Run Date: 10v26/98 LCS2FLNM: NA LCSDF: 1
Method: 8260A Instrument [D: HPMS_6 SMPL Num;: 10-465-07 SMPLDF: 1
Matrix.  Soil BLK FLNM: 6BiK10970  SMPL FLNM: 6VE10982 MSDF: 1
Units:  ug/kg BLKKZ FLNM: NA MS FLNM: 6VE10993.0 MSDDF. 1
LCS FLNM: 60C10891.0  MSD FLNM: 8VE10934.D
- B ~ CONCENTRATION, PPB = | PERCENT RECOVERY PERGENT RPD |
LGS Spike MS Spike s MS MS | MS  RPD “
ROL | BLK BLK2 LCS  LCS2 Level SMPL MS MSD  Level | LGS LGCS2 ; Ms MSD oL wcL| RPD  UGL
Target Analyles ugkg |ughg ugkg ugkg  ugkg upgkg ughkg ughkg ughkg  ughg % ) % % % % % %

bromochloromethane 0 ) R ND - 19. ~ N . 1 X 1012 780 1250 48

cis-1 J-dichloropropene

letrachloroethene

Noles and Delinitions: .

ROL= Reporting Detection Limit ND= Not Detecled
BLK=Method Blank NA= Not Applicable
BLK2= Second Melhod Blank

LCS= Laboratory Control Sample

LCS2= Second Laboratory Conltrol Sample

SMPL= Sampie Resulls .

MSMSD= Matrix Spike / Matrix Spike Duplicate

LCL= Lower Control Limil

UCLs Upper Conlrol Limi

RPD= Flolative Percent Diflerence




KEMR:OQNVIRONMENTAL SERVICES -OVL ' . ' .""°'"

VOLATILE QUALITY CONTROL SUMMARY : _ C e100050ANLS
Workgroup #: WG48389 Run Date: 10/26/98 LCS2 FLNM:  NA LCSDF: 1
Method: 8260A Instrument [D: HPMS_6 SMPL Num: 10-465-07 SMPLDF: . 1
Matrix:  Soil BLK FLNM: 68K10970  SMPL FLNM: 6VE10982 MSDF:
Units:  ughg BLK2 FLNM:  Na MS FLNM: 6VE10993.0 MSDDF: 1

LCS FLNM: 6QC10991.0 MSD FLNM: 6VE10994.D

' CONCENTRATION, PPB

PERCENT RECOVERY PERCENT RPD “

LGS Spike MS Spike LCS LCS MS MS | MS ‘RPD
ROL Lcs2 Lavel SMPL MS MSD Leval LCS L(CS2 LCL  ucL MS MSD LI:L Uct. | RPD UucL
Target Analytes ugikg b : 9%

ND

Notes and Definitions:

RDL= Reporting Deteclion Limit ND= Not Detecled

BLK= Method Blank NA= Not Applicable

BLK2v Second Method Blank :

LCS= Laboralory Control Sample

LCS2:: Second Laboratory Control Sampla .
SMPL= Sampls Results - A ' p
MS/M5D= Matrix Spike / Matrix Spike Duplicate

LCL= Lower Control Limit

UCL= Upper Control Limit

RPD= Rolafive Percent Difforence : 8260SL
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MB260A

VOLATILE QUALITY CONTROL SUMMARY : 5102698A.XLS
Workgroup #. WG48339 Run Date: 1026/8 LCS2FLNM:  NA LCSDF: 1

Method; 82604 Instrument ID: HPMS_6 SMPL Num; 10-465-07 SMPLDF: 1 ’
Matrbx:  Soil BLK FLNM: 68K10870  SMPL FLNM; 6VE10082 MSDF: +
Units:  ughg BLK2 FLNM:  NA MS FLNM: BVE10993.D MSDDF: 1
" LCSFLNM: 6QC10891.0 MSD FLNM: GVE10994.0
CONCENTRATION, PPB ' ‘ PERCENT RECOVERY PERCENT RPD
LCS Spike MS Spike Lcs  Les MS MS MS RPD

RDL BLK B2 LCS LCS2 Level  SMPI. MS msD Level LCS LC52 LCL UCL MS$  MSD LCL  UCL | RPD ucL

ug/kg ugkg ughkg ughkg ughkg  ughkg % % % % % % % % % %
NA ND : 85 200

1.2-dichlorobenzene
2-dibeid

1.2 4richiorobenzene

200 ND 5.1 5.0 200 560 1520 |

napthalens 100 §{ ND NO 170 NA _ 152.0 =25. ,
1,2, Hrichlorabenzene 50 ND ND 202 NA 20,0 ND 59 6.4 200 11010 NA 760 1280 208 320 760 1280
BLK2= Second Method Blank ' |
LCS= Laboralory Control Sample ND= Not Detected -
LCS22a Second Laboratory Control Sample NA= Not Applicable
SMPL= Sarnple Results RDL= Reporting Detection Limit
MSMSD= Matrix Spike / Matrix Spike Duplicate BLK= Method Blank
LCL= Lower Control Limit ’
UCL= Upper Control Limil
RPD= Relalivae Pergent Difference
3
“®
i m vy

Sowsenid
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MB260A

VOLATILE QUALITY CONTROL SUMMARY 6102898W.XLS.
Workgroup #: WG48541 Run Date: 10728Mm8 LCS2FLNM:  NA LCSDF: 1
| Method: 82604 Instrument ID: HPMS_6 SMPL Num: 10-367-01 SMPLOF: 1 ;
Matrix:  Water BLK FLNM: 6BX11008  SMPL FLNM: 6BF11041 MSDF: 1 ;
Unils:  ugi BLK2 FLNM:  NA MS FLNM: §BF11042.0 MSDDF: 1
LCS FLNM: 6aC11039.0  MSD FLNM: 6BF11043.0 .
CONCENTRATION, PPB PERCENT RECOVERY PERCENT RPD i
- LCS Spike MS Spike LCS (CS Ms | Ms RPO ||
ROL | BLK LCSZ  Level SMPL  MS  MSD  level | LCS LCS2 LCL UCL MS  MSD ‘
Target Analyles ug/L ug/l, ugfl. ug/L ug/l ugiL ugilL ugiL % % - % % % % ‘
 dichiorodinyoromethene 00 NA. - .20,0 ND 49 9.4 200 759 NA 380 1480 244 470 !
chloromethane 200 ND 9.7 M7 200 | 727 NMA 560 1320 485 587 i
iyl chiorid : ND . 767 109 200 | 741 NA. 680" 1250 382 44
ND 146 t64 200 | 1005 MNA S50 1380 729 822
CONDC94%. 108 . 200 | 758 NA 700 1280 47.2° 542 140 i
79 123 200 | 928 NA 700 1270 395 616 1 |
LONAZNA 200 | NA NA UNAC T NATINATTUNA™L J00 )
195 204 200 | 998 NA 440 1140 977 1019 !
A L1060 147 200 {1055 NA 680 1440 529 736} 209
NA 166 202 200 ]1119 NA  NA  NA 830 1009 00 |f |
A 196: 200 200 11074 NA 710 1280 9801002 . E L E
NA 20 98 147 200 | 995 NA 670 1360 491 733 200 ||
. , )i N NA:# 20, NA:  NA. 200 | NA' NA NA  NA. NA - .NA G b 200;i |1 -
trens-124fichloroelhens | 50 | ND ND 230 NA° 200 ND 155 178 200 1152 NA 850 1330 773 889 200 f |
S g NA“S" ©200 - ND . 364 ; 380 200 |1845 NA 90 2360 1818 1900 ; is0.
1,1-dichioroethane NA ND 176 190 200 |1094 NA 820 1240 880 952 79 200 (I
NA. 0. :ND 1867 194 200 | 986 NA 430 1400 @30 . 969} 0. Az d 00
2,2-dichloropropane NA 200 KD 154 185 200 1228 NA 770 1260 769 923 600 1400| 181 200
: ! : NA ° 50200 . - ND 184. 193 200 [1099 NA 690 1300 9.8 963 | 600 ' 140.0| 48 . [ 200}
chloroform S0 216 NA 200 ND 188 195 200 | 1079 NA 830 1210 939 076 510 1380] 39 200
Noles and Definitions: " T '
RIL= Reporting Detection Limit ND= Mol Delected
BLK= Melhod Blank NA= Not Applicable
BLK2= Second Method Blank
LCS= Laboratory Control Sample
LCS2 Second Laboralory Control Sample
SMPL= Sample Resulls
MSMSD= Matrix Spike / Matrix Spike Duplicale
LCLa Lowes Control Limit ’
UCLe Upper Conrol Limil
RPD= Relalive Percent Dillarence
82613
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i

Workgroup #: WG48541 Run Date: 10/28/98 LCS2FLNM:  NA LCSDF: 1
Method: 82604 Instrument ID: HPMS_6 SMPL Num: 10-367-01 SMPLDF: . ¢ Cod
Matrbc ~ Water BLK FLNM: 68K11038  SMPL FLNM: 6BF 11041 MSDF: 1 C
Units: - g, BLK2FLNM:  NA MS FLNM: 6BF11042.0 MSD DF: 4 R
LCS FLNM: 60C11039.0  MSD FLNM: 68F11043.0 § 0
1
~ CONCENTRATION, PPB — PERCENT RECOVERY _ PERCENT RPD
LCS Spike MS Spika LCs Lcs MS - RPD.
ROL | BLK BLK2 LCS LCS2  Levl SMPL MS  MSD  level | LCS LCS2 LCL UCL MS  MsD RPD  UCL’
Targel Analytes ug/l ugl. ugl ugl | ugl ug/L uglt ug/L ugh. uglL % % % % %
T NA 00 ND 218 - 219 200 |1148 NA 850 1180 1089
UNALT U200 ND 1270 457 200, | 1034 NA 740 1250 633
NA 200 © ND 130 174 200 [172 NA 850
NA~- 200 ©. ND-. 121:. 159 . 200.[1098 NA 730 [
NA 200 ND 209 208 200 [1054 NA 760
NA '200. IND 180 194 200 [ 1130 NA T 860
NA 200 ND  13f 154 200 | 963 WA 820 9 i
NA 200707 ND VU930 1987 2200 [ 10561 NA U740 !
NA ND 211 214 200 (1126 NA 740 t
“NA CND:LI224 223 0 2000 | 119 NA U780 :
NA ND 203 200 200 1019 NA 680 b
L NA “IND 92 o197 2000 | 955 NA 790 |
NA ND 202 205 200 |107.9 HNA 770 H
NA IND 182 195 2000 | 1120 NA . 830
NA ND 215 217 200 |1081 NA 740 :
NA ND  225. 226 200 1109 NA 720
NA ND 174 183 200 | 843 NA S50 ) 871 9, ;
3dichioropropa NA ND 220 - 218 200 |1O7.7 NA 73